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Instron is proud to have played 
a part in the development of a 
workable equation for predicting 
the low-cycle fatigue resistance of metals (and other 
materials). Low cycle fatigue deals with mechanical 
and thermal cyclic strain in materials from 44 cycle up 
to approximately 10° cycles. Recent investigations 
have shown the tremendous importance of establishing 


reliable design criteria in this critical plastic strain range. 


No — we can’t take credit for the equation itself 
(which you can study at your leisure below.) * But we are 
responsible for the Instron Universal Tester, equipped 


with reverse stress cycling controls, which helped to 


Accuracy of cycling data provided by Instron Universal Tester furnished a reliable standard 
against which to check new formula. 


For advanced stress 
analysis equipment look to 


A NEWLY DERIVED FORMULA FOR PREDICTING 
MATERIAL PROPERTIES ...... IN ADVANCE 


prove that the equation was 
workable. Data obtained from 
low-cycle strain fatigue tests on 
12 different materials, conducted on the Instron, cor- 
roborated the equation. 


Which is yet another instance of what we mean 


LASTIC__ PLAST 
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x 10-3 PS! 


© EXPERIMENTAL DATA 


—CALCULATED FOR 
REDUCTION IN AREA: 65% 


COMPRESSION 
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STRESS AMPLITUDE 
= 


CYCLES TO FAILURE GENERALIZED HYSTERESIS LOOP OF 


STRAIN CYCLE FATIGUE 


Generalized hysteresis loop of strain cycle 
fatigue. 


Typical curve (for 1018 carbon) shows 
correlation between Instron data (dots) 
and formula (solid lines). 


when we say “you can do more with an Instron’. 
If you have any problem at all related to materials 
testing, you should (at the very least) have the complete 
Instron catalogue. Also avail- 
able: our ever-growing library of 
articles on advanced testing 
techniques, covering many fields. 
Yours for the asking — just men- 
field of 


tion your particular 


interest. 


— New formula for stress amplitude of a material is based 
on just 3 knowns, all easily arrived at by conventional test 
thods: 1) E, dulus of elasticity; 2) c, a constant easily 


* 


« 
S= *Se 


related to the per cent reduction in area and 3) Sg, the endurance 


limit or yield stress point. N represents cycles to failure. Satisfactory correlation with 
experiments up to 10° cycles to failure was found. For more insight into this fascinating 
development, drop us a line. 


The Instron comes in various models and sizes to suit the widest 
applications for tests under all kinds of environmental conditions 
Shown: Floor Model — load ranges from 2 grams to 10,000 Ibs 


@ iIN$TRON 


2506 Washington Street, Canton, Mass. 
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A NEW 

NAME IN 
METALLOGRAPHIC 
POLISHERS 


VARIABLE SPEED—100-1200 r.p.m. 
QUIET OPERATION 
VIBRATION FREE 
EASY CONTROL 
HIGH TORQUE—'2 h.p. 
AVAILABLE IN 1, 2 or 3 UNIT TABLES 
INTERCHANGEABLE BALANCED WHEELS 
VITREOUS FINISHED, 

EASY TO CLEAN BOWL 


With infinitely variable speed over a wide range it is 
possible for the operator to select the exact speed 
desired for the particular sample at hand. The complete 
speed range is controlled by turning a knob. No crank- 
ing is required to change speed, no belts, pulleys or 
mechanical clutches are used, eliminating the source 
of most vibration present in other variable speed polish- 
ers. The electronic control is accomplished through the 
use of only one vacuum tube and the complete elec- 
tronic circuit is mounted on a 4” x 4” panel easily 
accessible on the outside of the motor. 


The 1851 Polimet series is furnished in the Buehler 
steel polishing tables, finished in silver gray hammer- 
tone. The top and edges of the table are black formica. 
One, two, or three unit tables are available. 


| Bublbr Ltd 

LB | 

METALLURGICAL . 
APPARATUS 


2120 GREENWOOD ST., 
EVANSTON, ILLINOIS, U.S.A. 


1851-2, 1512-2, 1512-3, 1514 
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MARQUARDT INTRODUCES... 


vue ONLY 


UNIVERSAL TESTING MACHINE 
THAT LIVES UP TO THE NAME 


Now you need only one machine to answer the full 
range of current or projected testing requirements. 
With this truly universal automatic test machine 
you can accurately perform tension or compression 
tests at uniform strain or load rates, and bending, 
creep, creep-relaxation, recovery, fatigue, cycling, 
hysteresis, shock, time delay to yield tests, or any 
test requiring the application of a precisely known 


For details write: 
Manager-Marketing 
16557 Saticoy Street 

Van Nuys, California 


and controlled force or true strain on any material. 
@ Heart of the TM-6 is a closed loop, high response, 
servo-controlled, hydraulic loading system and is 
available in ranges of 42 grams to 15,000 lb., 25,000 
lb., or 50,000 Ib., with a hydraulic power stroke of 
12 inches. Completely automatic operation over ex- 
tremely wide ranges is achieved by advanced design 
emphasizing ease of operation, reliability, accuracy. 


CORPORATION 
Corporate Offices, Van Nuys, California 
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NEW PUSH-BUTTON ACCURACY FOR TENSILE TESTING! 


Test tensile at high and low elongations, tear strength, adhesion, and 
other physical qualities of your rubber products on the versatile Scott 
Model CRE Constant-Rate-of-Extension electronic tester. New push- 
button controls make rubber testing a simple, accurate operation . . . 
offer greater-than-ever operating convenience and testing economies. 
Precise electronic weighing system provides a wide selection of test 
load ranges from 0.5 to 1000 Ibs. . . . instant response to rapidly 
fluctuating loads. Multi-range Specimen Dimension Compensator also 
provides direct-in-psi readings for testing elastomeric stress. 


The ratio of crosshead speed to recorder chart speed is adjustable 
over a wide range, giving ample magnification for practically all 
materials. Elastomer pipping circuit provides manually-controlled 
representation of visually-observed specimen elongation. A new Scott 
clamp-locking assembly also reduces clamp-changing time to a matter 
of seconds! The Model CRE makes use of all Scott clamps and fixtures 
to meet ASTM, ISO, government and rubber industry test methods. 


SCOTT TESTERS 


PUSH-BUTTON AUTOMATION FOR VISCOSITY TESTING! 


Determine viscosity, scorch, and cure characteristics of rubber and 
other elastomers with the modern Scott Model STI Mooney Viscom- 
eter — now further improved with the new Scott Dual-Pen Electronic 
Recorder which records specimen temperature and viscosity in Mooney 
Units simultaneously on the same strip chart. ST/ features: (1) Pneu- 
matic-powered controls provide a constant and uniform holding 
pressure to insure reliable and reproducible results — without effort 
or adjustments. (2) Temp. control within +'’2°F at any set temp. 
to 450°F. (3) Fast, easy calibration. (4) Fully enclosed gear box. 
(5) Less maintenance — less downtime. Scott Mooney Viscometers 
are universally accepted as meeting requirements of ASTM Designa- 
tion D1646 (formerly D927 and D1077) and ISO/TC45 Draft ISO 
Recommendation No. 378 and Proposal No. 440. 


QUICK-CHANGE SCOTT CLAMPS AND FIXTURES 
Z-1 CLAMP FOR TENSILE TESTING 


One of the industry’s most popular clamps for 
general purpose rubber testing. This is a self- 
closing clamp developed by the Gas Defense 
Service, U.S.A. for testing gum and soft stocks. 
Roll is %” in diameter and 134” in length. 


LORD ADHESION FIXTURE 


Designed by the Lord Manufacturing Co., Erie, 
Pa., for evaluating rubber-to-metal bonding 
strength. Adaptable to Scott clamps, this fix- a 
ture accepts a metal backing plate and pivots 

on a nylon bearing to insure positive alignment 

during stripping of 1” wide rubber sample. 

Meets ASTM Method of Test D-429. 


RING TEST SPOOLS 


This Scott clamp is used for testing ring-shaped 
rubber samples and loops of rubber thread on 
a sled base. Spools are ball-bearing mounted 
...lower spool with chain-driven sprocket 
revolves as strain is applied, for even tension 
on both sides of loop or ring. Capacity 150 Ibs. 


WRITE FOR COMPLETE DETAILS ON MODEL CRE... MODEL STI... SCOTT CLAMPS 
.-.AND OTHER SCOTT TESTERS DESIGNED FOR RUBBER AND ELASTOMER PRODUCTS 


SCOTT TESTERS 


SCOTT TESTERS, INC. THE SURE TEST...SCOTT! 
120 Blackstone Street 

Providence, Rhode Island 
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In This Issue... 


> Evaluation of test procedures by the initiating laboratory, using modern con- 
cepts of experimental design, is a must for ASTM committees wishing to make 


> Tensile impact testing of plastics has many advantages over the more conven- 
tional flexural tests. Here is the story behind the new ASTM test method...... 


>» The age-old Charpy impact test is acquiring new stature as sources ‘of varia- 


>» Specimens for fracture toughness measurements have been evaluated by the 
special ASTM committee on fracture testing. 
» ASTM activities on the international scene are widespread, but more effort is 
needed in the area of international standards...... “fe 


> Electroforming—a new and fast-growing industry —will be explored in depth 


>» ASTM President Miles N. Clair honored by City of Philadelphia............. 


> Architectural stainless steel is given a clean bill of health by inspection team. . 


COVER PHOTO: 


SprrAL GROWTH PATTERN IN A SINGLE CRYSTAL OF POLY(ETHYLENEOXIDE) 
GROWN FROM SOLUTION 


Crystal grew by a screw dislocation mechanism resulting in spiral ramps having 
step heights of a few hundred Angstroms. Geometry of the spiral reflects the basic 
structure of the crystal. Carbon replica preshadowed with chromium. Magnifica- 
tion 20,000. Twelfth ASTM Photographic Exhibit. Honorable mention, electron 
micrographs—replicas. A. S. Holik. and F. P. Price, General Electric Co.; Sche- 
nectady, N 
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Nike-Zeus Missile roars aloft from White Sands Missile Range 


New Plas-Tech Full-Range Universal Tester helps Grand Central 
Rocket Conquer Rocket Grain Integrity Problems 


THE PROBLEM — The research team at Grand Central 
Rocket Company was challenged by the need for de- 
sign criteria for both large and small solid propellant 
rocket motor grains. A fundamental requirement in 
developing these criteria was physical characteriza- 
tion of the viscoelastic propellants in tests simu- 
lating the storage, transportation, ignition and launch 
forces imposed on rocket grains. 
THE SOLUTION — Grand Central contacted Plas-Tech. 
To meet its stringent requirements a PLASTECHON 
Model 591A Universal Tester (capacity 2,500 pounds; 
stroke 10 inches; speed range 0.2 to 8,000 inches/ 
minute) was provided. Assisted by this equipment 
Grand Central is now able to measure and study the 
time-dependent physical behavior of propellants 
under both low-force, long duration and high-force, 
short duration conditions. 

The precision physical data obtained in 
PLASTECHON propellant tests is now used at GCR 


in designing rocket grains for superior structural 
integrity and reliability. 


FULL-RANGE TESTING WORKS FOR YOU — Plastechon 
Universal Testers with standard loading rates up to 
15,000 inches/minute and prototype capabilities up 
to 200,000 inches/minute have already provided a 
wealth of new information to the rubber, plastics, 
metals, textiles, and paper industries. You and your 
company can profit from this new approach to mate- 
rials evaluation by writing for a new eight-page 
descriptive brochure detailing Plastechon Universal 
Testers, related equipment and contract research. 
Plas-Tech versatility offers you new knowledge of 
your products and increasing profits from materials 
research. 


To broaden your knowledge of your product, write 
or call Plas-Tech for complete information and data. 


Model 591A Plastechon 
Universal Tester 


NEW DIMENSIONS IN MATERIALS RESEARCH EQUIPMENT CORPORATION 


Plas-tech 


4 MERCER ROAD, NATICK, MASSACHUSETTS 


OVERSEAS REPRESENTATION AD. AURIEMA, INC., NEW YORK 
FOR FURTHER INFORMATION CIRCLE 1316 ON READER SERVICE CARD 
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EVERY ONCE IN A WHILE an author comes along with a 
treatment of a general subject that gives a clear perspective of the basic 
. problems involved and that makes a lot of sense to both the expert and 
Reminder: Look the layman. This is just what W. J. Youden has done in his paper on 
Before You Leap page 862 of this issue. The subject is experimental design, a topic that 
is normally discussed from the viewpoint of the statistician but is here 
discussed from the viewpoint of ASTM technical committees and the 
problems they encounter in developing and evaluating test methods 
and procedures. 

If the advice given by Dr. Youden in this paper were to be more 
generally followed, I believe that great savings to industry would result. 
He advises, for example, that the initiation of a highly organized data- 
collecting project involving many laboratories be delayed until sufficient 
work has been done to identify and clear out the basic defects of the 
procedure. He points out that a vast amount of testing time can be 
wasted in elaborate interlaboratory test programs on procedures having 
shortcomings that could have been revealed by modest preliminary 
tests. He indicates the type of supporting evidence that should be 
offered with a proposal for a committee to carry on an interlaboratory 
test. He also suggests certain simple graphical tests for checking the 
significance of results obtained from several sources. 

By and large, Dr. Youden’s proposals are reminders—but «@ nice little 
package of important reminders—that will be recognized by committees 
that have had oceasion to plan or to participate in interlaboratory studies 
of test methods. He would especially have us avoid the type of situation 
that L. H. C. Tippett describes! this way: “Until comparatively recently, 
it was common for an experimenter to complete his work without con- 
sidering the requirements of statistical analysis, and for him to turn 
to statistics only when results were in such a mess that he could make 
little of them. Then he would often find that the statistician also could 
make little of them.’ Dr. Youden, in his notably clear and readable 
style, is specific in urging adequate evaluation of a test procedure prior 
to the collection of large quantities of multi-source data to be analyzed 
by statistical methods. 

Haroup F. Dopgr 
Member Advisory Committee and Past-Chairman, 
Committee E-11 on Quality Control of Materials 


1L. H.C. Tippett, ‘Technological Applications of Statistics,” John Wiley & Sons 
Inc., New York, N. Y., 1950, p. 159. 


November 1961 


| 
| 
| 
| 
fod 
4} 
|: 
{ 
| 
‘| 
861 
f 


By W. J. YOUDEN 


ARE numerous 
textbooks available that present a 
systematic account of the various types 
of experimental design and the analysis 
of variance appropriate for each type of 
design. Why then should anyone under- 
take to write on experimental design for 
ASTM committees? The answer ap- 
pears to lie in the fact that statistical 
texts organize the material on experi- 
mental design from the viewpoint of 
statistics. There is a need for exposi- 
tions that emphasize the objectives 
and problems that confront ASTM com- 
mittee members. This paper discusses 
certain problems that arise in the prog- 
ress of a test procedure from its incep- 
tion to the status of a standard pro- 
cedure. It offers an approach to those 
recurring statistical problems of general 
concern regardless of the particular 
material involved. 


The Inception of a Test Procedure 


A new test procedure, or a modi- 
fication of an old procedure, begins 
in a laboratory. The research involved 
in devising a test procedure calls for ex- 
pert knowledge of the material to which 
the procedure will be applied. The test 
procedure must serve a useful purpose. 
Usually it evaluates some property of 
the material that must be known 
within certain limits. Satisfactory esti- 
mates of the properties of material are 
required for the safe and economical use 
of materials and for the setting of fair 
values in the exchange of materials. 
The initiating laboratory should be able 
to supply certain information before 
requesting that a group of laboratories 
participate in a round-robin evaluation. 
There are defects in a test procedure that 
are best ascertained by work within one 
laboratory, and only confusion results 
if the detection of these defects is at- 
tempted using the less sensitive compari- 
sons associated with interlaboratory 
tests. 

Many test procedures are used to 
predict the performance in use of the 
material undergoing test. The labora- 
tory or agency proposing a test must 
bear in mind that the test will be used 
for prediction purposes. Devising an 
adequate test procedure is often a major 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 
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Experimental Design and ASTM Committees 


This paper considers the subject of experimental design from the view- 
point of ASTM committee members concerned with devising and evaluating 
test procedures. Simple designs are described that make for an efficient 
approach to the identification of defects in a test procedure. Suggestions 
are made regarding the supporting evidence that should be offered by an 
initiating laboratory before conducting an interlaboratory test. A pre- 
liminary type of interlaboratory test is advanced as a means of checking on 
the claims made in behalf of a test procedure. 


research problem. A round robin re- 
veals the agreement or lack of agree- 
ment among the test results obtained 
by different laboratories. Agreement 
among the laboratories does not estab- 
lish that the test procedure provides a 
satisfactory measure of the performance 
of the material. Agreement among 
laboratories is a necessary even though 
not a sufficient criterion of a good test 
procedure. This paper takes up the 
question of attaining agreement among 
laboratories. 

A test is made on a sample or speci- 
men. The initiating laboratory should, 
based on its expert familiarity with the 
material, undertake to specify what 
sort of a sample, or samples, composite 
or otherwise will be needed. Good 
tests are simply wasted when used on 
poor samples. A quick and simple test 
may suffice for a heterogeneous material 
represented by one or two samples. 

We will suppose that the laboratory 
has a procedure that appears to be 
satisfactory. What supporting evi- 
dence does the committee have a right 
to expect from the initiating laboratory? 
It is useless to exhibit an array of corre- 
sponding results obtained on aliquots of 
a sample or by one operator doing his 
very best to “hold everything constant.” 
What is needed is positive evidence that 
the results check acceptably when 
deliberate variations are made in the 
test conditions. These variations 
should be of the size likely to be en- 
countered when several laboratories are 
presumably following the procedure. 


As an example, suppose that the 
samples have to be placed in an environ- 
ment of specified humidity and tem- 
perature for a certain period of time: 
The initiating laboratory may subject 
a dozen samples to this conditioning and 
obtain excellent checks. A dozen sam- 
ples sent one each to twelve laboratories 
yield twelve results with considerable 
scatter. The explanation is simple. 
Let the required temperature be 80 C, 
the relative humidity 60 per cent, and 
the time 1 hr. Suppose the initiating 
laboratory for its test sets 78 C, 55 per 
cent humidity and takes them out after 
56 min. Of course, the twelve results 
still check each other nicely—and this 
proves nothing at all except that the 
sampling is adequate. Twelve labora- 
tories will set up various temperatures 
and humidities, all nominally asspecified, 
and be variously inexact about the time, 
and this may explain the scatter of the 
results. 

The initiating laboratory has the 
responsibility to vary the test conditions 
from the nominal specified values to find 
out what happens. The initiating re- 
search often makes use of better equip- 
ment and controls than are available 
routinely. The initiating laboratory 
should be able to set 80 C, or 78 C, or 
some other nearby value and hold it 
there. Likewise with the other condi- 
tions. If the laboratory finds it neces- 
sary to set and hold the relevant condi- 
tions within very narrow limits in order 
to achieve good checks this may 
seriously limit the usefulness of the pro- 


W. J. YOUDEN’s academic degrees are in chemical engineering and chem- 
istry. He began to use statistical procedures in 1925 when he was appointed 
chemist at the Boyce Thompson Institute for Plant Research, Inc. He held 
this post for 24 years except for the war period when he served as operations 
analyst with the Air Force. Since 1948 he has been a statistical consultant 
in the Applied Mathematics Division of the National Bureau of Standards, 
Washington, D.C. Mr. Youden is the author of more than 100 papers, has 
written a book (Statistical Methods for Chemists), contributed statistical 
chapters to several other books, and for six years wrote a column ‘‘Statis- 
tical Design”’ for Industrial and Engineering Chemistry. 
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TABLE I. 


EIGHT COMBINATIONS OF TEST CONDITIONS AND DUPLICATE 


TEST RESULTS ON 2-IN. CUBES OF CEMENT. 


Combination of Test Conditions 


3 4 5 6 


Cement 

Hours in mold 

Age at test. . 

Initial loading 

Loading rate 

Operator g 
Duplicate test results, lb 8680 
8220 


£8200 


G 
9540 
9480 9600 


9160 
9100 


g 
9620 


9240 8980 


9360 


Average. . 8150 8450 
Difference. . ... 160 460 


9170 8800 9550 9570 9130 
140 360 140 60 60 


9340 
40 


cedure. Therefore, the initiating lab- 
oratory should present evidence to 
demonstrate that the test procedure 
results will not be altered by departures 
from specified values of the test condi- 
tions that are likely to be encountered 
when using routine equipment. To use 
a round-robin test and hope that all will 
be well is a misuse of the time of other 
laboratories. Furthermore, the identi- 
fication of the particular conditions to 
which the test results are sensitive is 
impossible using the round-robin data 
because naturally all the laboratories re- 
port that they followed the specified 
conditions. 


Simple Design for Within-Laboratory 
Study 


The committee should be furnished 
with actual evidence that the test pro- 
cedure tolerates departures from speci- 
fied conditions to the extent that may be 
expected in practice. Simple and sensi- 
tive experimental designs are available 
for the use of a laboratory undertaking 
to supply this sort of evidence. Clearly, 
the selection of the conditions to be 
explored will depend on the material and 
on the test procedure. This experi- 
mental design is so economical and 
efficient that the laboratory can include 
conditions which it might ordinarily 
feel could safely be assumed not to be a 
source of trouble. The larger the num- 
ber of conditions explored the more con- 
vineing will be the evidence submitted 
to the committee. 

The principle of the experimental de- 
sign will be developed in a simple ex- 
ample involving a test of just three con- 
ditions. Let the specified values for the 
conditions be A, B, and C and the alter- 
native values, slightly different from the 
specified values, be a, b, and c. The 
standard experimental procedure would 
be to conduct four trials as follows: 

Observed 
Result 


Condition 


1The boldface numbers in parentheses 
refer to the list of references appended to this 
paper. 
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The thought here is that, by varying one 
condition at a time, the effect of chang- 
ing a condition will be directly revealed. 
This is true, but there is a more efficient 
way to conduct the investigation. The 
four trials listecl below are more efficient 
in detecting possible effects of changing 
a condition. 


Observed 
Result 


Trial 
No..5.... 


No. 6... 
No. 7.. 


Condition 


Notice that two conditions have been 
changed each time from the initial set of 
conditions A, B, and C. The effect of 
changing condition A to a is given by 
taking the difference between the aver- 
ages of two results. 


Average result with A...... 


Average result with a 


The two trials with condition A in- 
volve B, 6, C, and c. This is also 
true for the two trials at condition a. 
Thus, the effects associated with B, b, 
C, and ¢ are present in both averages, 
although in the combinations BC and be 
for A, and bC and Bc fora. The effect 
of changing from B to b is taken to be 
independent of the value set for condi- 
tion C. The justification rests on the 
expectation that the changes, A to a, 
B to b, and C toc, have been made quite 
small, and therefore the changes are not 
expected to have an appreciable effect 
on the test result if the test procedure 
is acceptable for routine work where such 
small changes in the conditions are likely 
to be encountered. If the effect on the 
test result of changing any capital condi- 
tion to its lower-case counterpart is 
substantial, the test procedure is in 
trouble anyway. If we were trying to 
establish how a test result changes when 
some test condition, say temperature, 
is varied over a very large range, then 
the interdependence with other condi- 
tions would be very important and the 
proposed design would not be suitable. 


The fact is that a good test procedure 
must not be too sensitive to inadvertent 
small departures from the specified test 
conditions. Presumably, there will be 
small consequences of such departures, 
consequences not much larger than the 
experimental error and therefore difficult 
to detect. The use of the averages, in- 
stead of the difference between single 
tests, gives the investigator a better 
chance to pick up the effects of depar- 
tures from the specified conditions. 
Furthermore, it is altogether reasonable 
to use as a means of estimating the 
“error” of the test procedure the varia- 
tion among the four results t, 2, y, and 
z. Not only is it reasonable but more 
realistic, because surely the performance 
of the test procedure is given by results 
of setting up the conditions several 
times and not from several specimens 
all exposed to exactly the same condi- 
tioning, whatever it happened to be. 

Indeed, two or more specimens should 
be included in each of the four trials and 
the error within trials (pooled for all 
trials) compared with that found between 
trials. The committee can, as a mini- 
mum, expect to be furnished the be- 
tween-trial figure for the error, because 
the results from different laboratories 
will not be any better than this error and 
more than likely will be worse. 


Illustrative Study of a Test Procedure 


Twenty-five years ago Yates (3)! 
proposed such “weighing designs” but 
considered them of merely academic 
interest because the agricultural in- 
vestigations that he was familiar with 
generally involved large effects on the 
crop yields. The following example 
using actual data is based on the design 
he proposed for seven experimental fac- 
tors or conditions (8). This investiga- 
tion concerned the study of seven condi- 
tions that might influence the compres- 
sive strength of 2-in. cubes of portland- 
cement mortar. The conditions were: 
choice of cements, choice of sand, choice 
of hours in mold, choice of age at test, 
choice of initial loading versus no initial 
loading, choice of fast or slow loading 
rate, and choice of operators. These 
seven conditions were assigned values 
and identifying letters as follows: 


Hours in mold (16 or 24). ..... 

Age at test (65 or 72 hr) 

Initial loading (yes or no) 

Loading rate (fast or slow)....F or f 
Operator (Joe or Jack) G or g 


Eight combinations of test conditions 
are shown in Table I together with the 
breaking strengths of the duplicate speci- 
mens tested for each of the eight com- 
binations. This table shows that com- 
binations 2 through 8 all differ from the 
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standard combination 1 in that four 
conditions are changed simultaneously. 
The changes are made in such a way 
that the four capital-A combinations 
contain two capital and two lower-case 
letters for each of the other six letters. 
The four lower-case-a combinations also 
contain two capital and two lower-case 
combinations of the other six letters. 
Thus, the effects of these other letters 
are balanced off against one another 
when the average of the four combina- 
tions containing A is compared with 
the average of the four combinations 
containing a. This state of affairs 
holds no matter which letter is selected 
to determine the division into two 
groups. 

For example, to compare the strengths 
of the specimens tested after 65 hr with 
the specimens tested after 72 hr tab- 
ulate the four results for D and the four 
results for d. 


d (72 hr) 
9170 
8 800 
9 550 
9 570 


37 090 


D (65 br) 


8 150 
8 450 
9 130 
9 340 


Total. ... 
Average. . 
Difference....... 


35 O70 
8 768 


It is not surprising to find that speci- 
mens tested after 72 hr are stronger 
than specimens tested after 65 hr. 

The inclusion of variables that would 
be expected to have little or no effect 
will provide direct assurance that differ- 
ences on the order of 500 are meaningful. 
Thus, the hours in the mold were either 
16 or 24. 


C (16 hr) e (24 hr) 
8 150 
9 170 
9 550 
9 130 


8 450 
8 800 
9 570 
9 340 


36 160 
9 040 


. Total... .36 000 
Average 9 000 
Difference....... 40 


In spite of the use of different cements, 
sands, and testing ages all of which 
influence the strength, the two aver- 
ages representing different times in the 
mold show excellent agreement. The 
above results and those for the other 
five factors are shown in Table II. 

This example is a severe test of this 
method of studying a test procedure. 
The 10 per cent change in age is greatly 
in excess of any expected departure from 
the test conditions. Indeed, two 
cements might gain strength at differ- 
ent rates. This complication would 
usually not be present if only one cement 
were used. The two cements and the 
excessively different ages were used to 
make sure that the example would have 
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TABLE II. 
CONDITIONS. 


COMPARISON OF RESULTS 


OBTAINED WITH CHANGED TEST 


BREAKING STRENGTHS, LB. 


Condition 
Changed 


Average for 
Capital Letters 


Lower-Case Letters 


Difference Between 
Averages 


Average for 


... .8930 
Hours in mold............9000 
Age at test. ...... . 8768 
Initial loading .9058 
Loading rate..... 
Operator 


9398 756 
9110 180 
9040 40 
9272 504 
S982 76 
9080 120 
9128 216 


at least two sizable differences among the 
comparisons. <A satisfactory procedure 
should give only insignificant differ- 
ences when modest and reasonable varia- 
tions are permitted in the test condi- 
tions. 

The problem confronting the investi- 
gator is the evaluation of the differences 
listed in the last column of Table II. 
The differences between the duplicate 
specimens (Table I) do provide a basis 
for judgment for all the conditions 
except cement and sand. The reason 
for these two exceptions is that the 
duplicate test specimens always came 
from the same batch. Comparisons 
between hours in the mold, ages at test, 
initial and no initial loading, between 
loading rates, and between operators 
use specimens from the same batch. 
On the other hand, cements (or sands) 
cannot be compared without making 
different batches. Consequently, the 
reproducibility of the batches is in- 
volved, and this may make the com- 
parison of sands and cements subject 
to a larger error than the duplicate 
specimen error, 

The examination of an experimental 
situation to identify the possible sources 
of error applicable to any particular 
comparison is an often overlooked step 
in the examination of experimental re- 
sults. If the effect of changing sands is 
to be justly evaluated, then a number of 
repeat batches with each sand should be 
made. The difference found between 
batches made with different sands can 
only be judged by the difference found 
between batches made using the same 
sand. In the case at hand the change in 
strength due to changing the sand is 
small, indicating that both the change 
in sand and the difference between 
batches had small effects. The large 
effect of changing the cement can there- 
fore be judged to arise mainly from the 
change in cement itself rather than the 
nonreproducibility of batches. 

The eight pairs of duplicate specimens 
provide an estimate, s, of the standard 
deviation of a result on a single test 
specimen. This estimate is based on 
only 8 degrees of freedom. Triplicate 
specimens would provide 16 degrees of 
freedom and, in general, 16 or more de- 
grees of freedom are advisable. The 
differences, 100, 460, . . ., 40 are 
squared and divided by 2 X 8 = 16, 
that is, twice the number of pairs. 


s = V2Yd?/16 = V399,200/16 = 158 Ib 


The estimated standard deviation of a 
difference between two averages, when 
each average is based on n results, is 
sV/2/n. The averages listed in Table 
II are based on eight specimens because 
duplicate cubes were averaged to get 
the result for each combination. The 
standard deviation for the last five 
differences listed in the last column of 
Table IL is 1584/2/8, or 79 lb. The 
multiple, ¢, of this standard deviation 
that is taken to give a difference not 
likely to be exceeded by chance de- 
pends on the level of probability 
selected by the investigator and also 
on the number of degrees of freedom 
available for estimating the standard 
deviation. At the 1 per cent level, 
with 8 degrees of freedom for the esti- 
mate, the value for ¢ is 3.36. Conse- 
quently, differences of the order of 3.36 
< 79, or about 265 lb, suggest that 
changing the condition did have an 
effect. Changing the mold time, opera- 
tors, the initial loading, and the load- 
ing rate all produced smaller differ- 
ences. With more specimens and firmer 
averages these differences might be 
established as something other than 
fortuitous. The age at test is clearly 
important at least for this early age. 
Assuming a linear increase in strength 
over the interval between the two ages 
of test (65 and 72 hr), then the 504-Ib 
increase in 7 hr suggests that 1 hr would 
make a difference of about 70 Ib in 
strength. Clearly the specific time 
must be adhered to. 

There are other factors that might 
have been studied for their effect on the 
strength of cubes. For instance, dur- 
ing the time “hours in mold”’ the speci- 
mens in molds are stored in a moist 
cabinet maintained at 73.4 + 3 F and 
not less than 90 per cent humidity. 
Also the mixing must be done in a tem- 
perature between 68 and 81.5 F and a 
humidity of not less than 50 per cent. 
The temperature of the mixing slab, 
dry materials, mold, and mixing bowl 
are also supposed to be between the 
latter limits, and the temperature of 
the mixing water is specified the same 
as that of the moist cabinet. After the 
specimens are removed from the molds, 
they are stored under water, also main- 
tained at 73.4 +3 F. It is specified that 
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the water in the storage tank should be 
kept “clean by frequent changing.’”’ 
Some people feel that too frequent 
changing leeches the specimens and 
changes the strength. 


Additional Experimental Designs 


Designs to study fewer than seven 
conditions are easily constructed from 
the schedule shown in Table I. If 
only five conditions are to be studied, 
simply note the identifying labels for F 
and f, and G and g, but make no condi- 
tion changes for these symbols. The 
reason for retaining the symbols is that 
the separation of the eight results into 
two groups should still be made for each 
of these letters. The two averages for 
F and f ought to agree, within the experi- 
mental error, because no change in 
condition was connected with the group- 
ing. The averages for G and g should 
also agree. This provides a desirable 
check on the experimental error as 
revealed by the duplicate (or more) re- 
sults obtained for each of the eight com- 
binations. Incidentally, interchanging 
the capital and lower-case letters in 
Table I gives a quite different selection 
of eight combinations that possesses all 
the properties of the set shown in Table I. 
The conditions retain their assigned 
letters. Should this second set also be 
tried, a second set of differences which 
estimate the effects associated with the 
changed conditions becomes available. 
This would provide additional confirma- 
tion of any effects indicated by the first 
eight combinations. 

Any number up to eleven conditions, 
A through A, can be studied by forming 
twelve combinations using the schedule 
shown in Table III. This schedule of 
combinations is from a paper by Plackett 
and Burman (2) that also lists schedules 
for larger numbers of combinations. 


Error of a Test Procedure 


The sponsor of a test procedure should 
make every possible effort to simulate, 
in his own laboratory, the sources of 
error, that is, the changes in condi- 
tions that will be encountered in differ- 
ent laboratories. In the cement ex- 
ample, different laboratories unavoid- 
ably use different batches, and it is, 
therefore, the reproducibility of the 
batch that is involved and not merely 


the agreement shown by duplicate speci- 
mens from the same batch. Of course, 
in studying within one laboratory the 
effect of changing certain conditons, such 
as operator or loading rate, there is a real 
advantage in making comparisons be- 
tween specimens from the same batch. 
This was true in the above example. 
If the effects are negligible when judged 
in terms of duplicates from the same 
batch, they will certainly not matter 
when the error of different batches 
is also involved, as it is in compari- 
sons between laboratories. 

There have been many attempts to 
define precision and accuracy and the 
newer terms, repeatability and repro- 
ducibility. The case history just dis- 
cussed shows how the appropriate 
error term depends upon the actual 
situation. It is an oversimplification to 
talk about within laboratory error and 
between-laboratory error. Men have 
had little suecess in framing definitions 
acceptable to a majority within a com- 
mittee and even less success in framing 
definitions acceptable to a majority of 
ASTM committees. Perhaps we should 
worry less about defining these terms 
and concentrate more on devising some 
set of operations that will readily reveal 
the vicissitudes to which a test procedure 
will be exposed. In addition, there is 
needed a plain statement of the varia- 
tion exhibited by the test results— 
say, the standard deviation—when test 
conditions are purposely varied. At best 
such an estimate of the performance of 
the test procedure is likely to be some- 
what optimistic, because the initiating 
laboratory may have neglected to vary 
certain conditions or varied some of 
them by too small amounts. It does 
seem as though it might be relatively 
easy to devise an acceptable routine for 
getting data on a proposed test pro- 
cedure that bears some relation to the 
real world of testing. No difficulty 
stands in the way of selecting a statistical 
technique that will provide a concise rep- 
resentation of the variation among 
the results. It should be easier for com- 
mittees to agree on the operations, both 
laboratory and statistical, than to agree 
on the meanings of the words, both old 
and new, that have served as abstract 
labels. 

The two sands and the two cements in 
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“Reproducibility is 
desirable, but it should not be 
forgotten that it may be achieved 
just as easily by insensitivity as 
by an increase in precision.” 


Example: ‘All men are two 
meters tall give or take a meter.” 


ANON. 


the cement test forced the preparation 
of four batches, and these were used for 
the eight combinations. Given a batch 
for each of the eight combinations the 
eight batches would give more informa- 
tion on variation arising from batch- 
to-batch differences. (The cement con- 
trast normally would be used for some 
test condition.) The laboratory spon- 
soring the test procedure implies that 
the test results are not unduly altered 
by small, unavoidable departures from 
the specified test conditions. The lab- 
oratory should explore such reasonable 
and inevitable departures. If the spon- 
soring laboratory believes that it has a 
satisfactory test procedure, it should be 
willing to list the eight averages (they 
may be single results) for the eight com- 
binations and claim no better perform- 
ance than the standard deviation caleu- 
lated from these eight results associated 
with the eight combinations. 

If this standard deviation is unaccept- 
ably large, then the comparisons listed 
in Table II should indicate the conditions 
chiefly responsible. Improved means 
for setting this condition at its standard 
value must be devised, or at the very 
least, the procedure must contain a warn- 
ing that special, not routine, care is 
necessary on this condition. All this 
seems to be a minimum amount of in- 
formation that should accompany a test 
procedure under consideration for inter- 
laboratory test. The sponsoring lab- 
oratory may have all the fun it wants 
within its own walls by using nested 
factorials, components of variance, 
or anything else that the workers be- 
lieve will help in the fashioning of a test 
procedure. At some time the chosen 
procedure should undergo the sort of 
mutilation that results from the de- 
partures from the specified procedure 
that occur in other laboratories. The 
extent of these departures must be 
based upon expert knowledge of the 
available equipment and how it is used 
in routine practice. If the procedure 
passes this test, it is ready to undergo 
an interlaboratory test. The inter- 
laboratory test should be a confirmation 
of the claims made for the procedure. 
The disappointing results so often ob- 
tained in round robins are disappointing 
only in terms of false hopes that were 
based on unrealistic claims made for the 
procedure by the sponsoring laboratory. 
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The Interlaboratory Test 


A vast amount of testing time has 
been wasted upon over-elaborate inter- 
laboratory test programs on procedures 
whose shortcomings would have been 
revealed by a modest round robin. 
This section will present briefly a com- 
pact program that will quickly assay the 
claims made for the test procedure. 
Should the procedure survive this phase, 
a more searching and necessarily more 
elaborate interlaboratory program may 
be undertaken if considered necessary 
by the committee. 

The proposed interlaboratory — test 
requires two samples of about the same 
nature and value of the property to be 
tested. These are sent to a dozen or 
more cooperating laboratories with the 
request for one test on each sample ac- 
cording to the test procedure. It is 
recommended that a second pair of 
samples quite different in value of the 
property from the first pair also be 
circulated. Even then each participat- 
ing laboratory is asked for only four test 
results. 

The very modest assignment per 
laboratory should make it feasible to 
increase the number of participating 
laboratories and improve the basis for 
judging the performance obtained by 
different laboratories. 

The elimination of duplicates, the 
restricted number of materials, and the 
avoidance of the usual falderal of opera- 
tors, days, etc., introduces an immense 
simplification. The committee would 
be very pleased if the reports from a 
dozen or more laboratories showed 
excellent agreement with perhaps one 
or two exceptions. Automatically the 
results have sampled equipment, days, 
operators, ete. If the results show 
acceptable agreement, that is good. 
If the agreement among the results is not 
acceptable the method is unsatisfactory 
and the claims of the sponsoring 
laboratory have not been confirmed. 
In other words, the initiating laboratory 
hasnot .ully explored the possible sources 
of variation in the place where such 
effects are most easy to uncover, namely, 
in its own laboratory. 

Much can be learned from a graph 
prepared using the pairs of results re- 
ported for two closely similar samples. 
Call these samples X and Y. Lay off 
x and y axes on a graph using a scale 
so that the lowest and highest values 
can be plotted for each sample. The 
same unit of scale must be used for both 
axes. Now take the pair of results 
reported by laboratory A for samples X 
and Y, and using these two results as 
coordinates plot a point marked A 
on the graph paper. Do this for each 
laboratory until a pattern of points 
appears on the paper, one point for each 
laboratory. 

Plot another point using the average 
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Fig. 1..-Each graph shows two materials 

tested by several laboratories. 
(Top) Results for tension tests (psi). (Bottom) 
Results of tests for fineness of cement (sq em 
per g). The pair of results reported by a 
laboratory are used to plot a point. The r 
axis is used for the result reported on one 
material, the y axis for the result reported for 
the other material. In each case one or two 
laboratories are clearly apart from the main 
cluster of points. 


values for X and Y as coordinates. 
Draw through this point horizontal and 
vertical lines dividing the area into four 
quadrants. If chance errors alone 
were present in the results, the combina- 
tions plus-plus, plus-minus, minus-plus, 
and minus-minus of random errors would 
all have the same chance of occurring, 
and the points would be distributed in a 
circular pattern around the center with 
approximately equal numbers of points 
in each quadrant. The radius of this 
circular pattern is related to the over-all 
standard deviation of the test results, 
sometimes designated as the “reproduci- 
bility’’ of the test. 

Usually, however, the points do not 
form a circle, but a majority of them, 
and not infrequently nearly all of them, 
fall in the upper right and lower left 
quadrants, and more or less close to a 
line through the center making a 45-deg 
angle with the Y axis. The excess of 
the plus-pius and minus-minus combina- 
tions reflects the presence of some de- 
parture from the prescribed conditions 
for performing the test that carries the 
same effect over into both results. If 
this effect is large enough when super- 
imposed upon the small random errors of 
duplicates, the two results will both be 
high (or both low) with respect to the 
grand averages for the two samples. 

The points may form a broad oval 
cluster with only a small excess of points 


in the plus-plus and  minus-minus 
quadrants. If there are one or two 
points definitely apart from the cluster 
and near the 45-deg line, the conclusion 
may be drawn that these outlying lab- 
oratories have failed in some important 
respect to achieve the specified test 
conditions. The points are sometimes 
spread along the 45-deg line in a long 
narrow oval indicating that nearly all 
the laboratories were departing from the 
prescribed conditions. This may come 
about because the prescribed conditions 
have not been clearly set forth in the 
procedure, particularly in the matter of 
of how closely the standard conditions 
must be achieved. The procedure may 
be so vulnerable to even the smallest 
departures for some of the conditions as 
to make it impractical for routine use. 

The second pair of samples is used for 
a second graph. Comparison of the two 
graphs will reveal whether the perform- 
ance of the procedure changes markedly 
with the value of the property. If the 
same laboratory occupies the same ex- 
treme position along the 45-deg line on 
both graphs, this confirms the departure 
from the specified procedure. A lab- 
oratory with points well removed from 
the clusters but not near the 45-deg line 
is presumably not even maintaining con- 
trol of some important conditions. Ex- 
amples of these two sample graphs are 
shown in Fig. 1. The reader may make 
his own interpretation based on the two 
preceding paragraphs. Detailed ac- 
counts of this technique of presenting the 
results of interlaboratory tests have been 
published (4-7) and applied to a wide 
variety of tests. 


Evaluating the Quality of the Test 
Procedure 


The scatter of the points plotted in the 
two sample diagrams directs attention 
to a responsibility all too often shirked 
by those entrusted with the evaluation 
of test procedures. The diagrams in 
Fig. 1 and other diagrams in the cited 
papers have one or more points clearly 
apart from the main cluster. What dis- 
position is to be made of the results that 
are responsible for these outlying points? 
If the between-laboratory error is 
calculated using the data from all the 
laboratories the error is considerably 
inflated by the retention of the results 
associated with these points. One 
answer to the above question is to use 
all the data to establish the performance 
of the method on the ground, that, 
among the laboratories not participating, 
there may be a few more like the one or 
two responsible for the outlying points 
appearing in the diagram. This would 
appear to put the emphasis on the per- 
formance of the laboratories rather than 
on the inherent quality of the procedure 
when properly used. The other answer 
will require directing the attention of all 
concerned to those laboratories whose 
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pronounced individuality sets them 
apart from the overwhelming majority. 
These laboratories would have the alter- 
natives of justifying their values, or dis- 
covering the causes of their troubles and 
removing them, or of being quietly 
omitted from the group used to evaluate 
the procedure. No amount of discus- 
sion about accuracy, however prolonged, 
and no statistical techniques, however 
complicated, can be substituted for a 
straightforward facing up to the prob- 
lem of these outlying laboratories. 
The problem of outlying results con- 
fronts all those concerned with the im- 
provement of test procedures and all 
who use these procedures. The statis- 
tician can assist the engineers after they 
have settled in their minds what it is 
they want. If the decision is made to 
retain all the data, except clearly 
bizarre results, the setting of confidence 
limits may be relatively meaningless. 
To ask the statistician to make some 
prediction about a new laboratory is to 
invite the reply “Is it a good laboratory 
or a bad one?” And we are right back 
where we have always been. If the 
decision is made to set aside some of the 
results, should it appear necessary, then 
the statistician can be of considerable 
assistance in respect to the rules for 


eliminating results. Confidence limits 
for points in the main cluster can be set 
with some assurance that they apply to 
laboratories of the same competence as 
those in the main cluster. 

It is interesting that in other activities, 
such as passing a college examination, a 
standard is set that a large majority of 
the students can meet successfully. No 
one is disturbed that some fail for 
lack of application or equipment. Ina 
very real sense the situation is closely 
parallel to the performance of the lab- 
oratories with a test procedure. Assign 
a large standard deviation and all the 
laboratories get in. But an examina- 
tion that everybody can pass does not 
do justice to the course nor does it reveal 
its actual merit. The committees must 
come to grips with this problem—no one 
else will. 
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INTER- 
Est has developed in recent years in 
tensile impact testing of plastics, be- 
cause of certain inherent advantages in 
this type of test as compared to flexural 
tests (Izod and Charpy). Many in- 
vestigators feel that the tensile impact 
test would be a more pure and meaning- 
ful test, yielding results that are easier to 
analyze than those of flexural impact 
tests. (1,2,3).! Results from the Izod 
and Charpy tests are too often clouded 
by such variables, errors, or parameters 
as notch sensitivity, specimen prepara- 
tion errors, compressive stressing, and 
toss factor. These tests are also limited 
as to thickness of specimen, determina- 
tion of effect of orientation and aniso- 
tropy, and inability to break low- 
modulus ductile materials. 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


1 The boldface numbers in parentheses 
refer to the list of references appended to this 
paper. 
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Tensile Impact Test for Plastics 


By R. F. WESTOVER and W. C,. WARNER 


The work of the Tensile Impact Task Group of ASTM Committee D-20 
on Plastics in developing the new tentative tensile impact method (D 1822) 
is described. A procedure was evolved for measuring the energy to’ 
break plastics in tension at high rates of strain. This method has advan- 
tages over the conventional Izod and Charpy methods in theoretical sim- | 
plicity and applicability to sheeting and low-modulus materials. 
1700 specimens from nine polymer systems were tested. Variables of 
machine design, specimen geometry, and method of preparation of speci- 
mens are discussed. In the final procedure, two specimen geometries 
are included deliberately to call attention to the danger of generalizing 
too far from the results of a single set of impact conditions. 


More than 


W. C. WARNER is a chemist with degrees from Oberlin College and Case 
Institute of Technology. He has participated in the work of ASTM Com- 
mittee D-20 on Plastics for the past seven years. 
group head of technical services of The General Tire and Rubber Com- 
pany’s Central Research Laboratories at Akron, Ohio. 


ROBERT F. WESTOVER, member of technical staff, polymer mechanics 
section, Bell Telephone Laboratories, attended Princeton University, re- 
ceiving a B.S.E. in mechanical engineering in 1950, and M.S.E. in plastics 
engineering in 1952. He is presently doing graduate work in engineering 
mechanics at New York University. He is chairman of the Section on 
Impact Strength of ASTM Committee D-20 on Plastics. 


His present position is 


He) 
ly 
- 
} * 
7 
A 
| 
| 
7 
| 
7, 


Fig. 1.-Specimen-in-head tensile impact 


machine. 


The Tensile Impact Task Group of 
ASTM Committee D-20 on Plastics 
began work in October, 1956, under the 
chairmanship of J. G. Stranch. The 
theoretical simplicity of impact in 
pure tension was compelling. The 
initial impetus was given by a paper by 
C. G. Bragaw (4), in which a simple and 
inexpensive adaption of the standard 
Izod machine was described, making 
possible the tensile impact testing of 
Bragaw replaced the con- 
ventional Izod vise with one capable of 
holding the fixed end of a tensile speci- 
men and secured a metal crosshead to 
the other end of the specimen. During 
the swing the pendulum strikes the 
crosshead, tossing both the crosshead and 
half of the specimen away. The 
magnitude of the “toss factor’ (the 
term commonly applied to the cor- 
rection for the energy required to ac- 
celerate half of the specimen and one 
crosshead) must be determined experi- 
mentally (5,6,7). The Bragaw machine 
is referred to hereafter in this paper as a 
“specimen-in-base”’ machine. 

The other machine considered (Fig. 
1) was designed originally by I. L. 
Hopkins of Bell Telephone Labora- 
tories in 1943 (8). Here, the specimen 
is mounted in the pendulum and attains 
full kinetic energy at the point of im- 
pact, and thus there is no necessity for a 
toss factor. Other machines have been 
designed to eliminate the toss factor 
(2,9,10). The Hopkins design is here- 
after referred to in this paper as a 
“specimen-in-head” machine. 


Machine Construction 


The specimen-in-head and specimen- 
in-base machines are contrasted schemat- 
ically in Fig. 2. This figure shows the 
direction of velocity (approximately 
11.3 ft per sec) just prior to striking the 
tensile specimen at the bottom of the 
pendulum swing. 

In the specimen-in-head machine 


the crosshead clamp attached to one end 
of the specimen travels with, and is 
properly positioned by, the pendulum to 
which the other end of the specimen is 
clamped. At the instant of impact, 
when the pendulum and crosshead have 
attained full kinetic energy, the cross- 
head is stopped by the anvils. The 
pendulum becomes influenced only by 
the tensile force exerted by the speci- 
men through the pendulum’s center of 
percussion, The bounce or toss of the 
crosshead in the opposite direction and 
any energy losses by the crosshead to 
the anvils are of minor and calculable 
significance to the pendulum provided 
that the anvil and machine base are 
rigid and massive enough to prevent 
vibrational energy from being trans- 
mitted through the frame of the machine 

The three specimen-in-head machines 
(designated A, B, and C) used in these 
tests were identical in principle. Each 
had the center of impact coincident with 
the pendulum’s center of percussion, 
but differed slightly in details and 
materials of construction. 

In the specimen-in-base machine, the 
crosshead clamp is attached to one end 
of the specimen, while the other end 
of the specimen is clamped to the anvil 
on the machine base. At the instant of 
impact, the pendulum, which has at- 
tained its full kinetic energy, and the 
crosshead clamp, move together at a 
velocity somewhat less than the prior 
pendulum velocity because of momen- 
tum conservation. Energy losses in 
heat and vibration result from the 
sudden metal-to-metal contact between 
crosshead and — pendulum. Upon 
fracture of the specimen, the cross- 
head and attached portion of the speci- 
men are tossed with an energy that is 
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Fig. 2. -Schematic designs of tensile im- 


pact machines. 
(Top) specimen-in-base; (bottom) speci- 
men-in-head. 


extracted from the kinetic energy of the 
pendulum. Thus the mass of the cross- 
head is a source of momentum and toss 
errors in the specimen-in-base machine. 
Calculations must be made to estimate 
the magnitudes of such errors. 

In one attempt to minimize toss 
errors by reducing the mass of the cross- 
head, aluminum and magnesium cross- 
heads have been employed. The errors 
involving mass were reduced, but only 
at the expense of having plastic strain 
energy dissipated by nonreversible de- 
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formation in the battering of the cross- 
head by the pendulum. 

Specimen-in-base machines  (desig- 
nated 1, 2, and 3) were found to have 
the center of impact at distances of 0.9, 
0.5, and 0.25 in., respectively, from the 
center of percussion of the pendulum. 
Machines designated 4 and 5 were 
specimen-in-base machines in which the 
center of impact coincided with the 
center of percussion. 


Specimen Geometries 


Five specimen geometries were con- 
sidered. The dimensions of four of 
these are shown in Fig. 3. The fifth 
type was of the original circular cross- 
section described in reference (4). 
This specimen was ruled out for general 
plastics testing because it could be 
prepared only by molding procedures. 

Figure 3 shows the evolution of the 
final choice of specimen types S (short) 
and L (long) from the three earlier 
test specimen types 8, X, and Y. The 
type X and Y specimens were observed 
to provide a greater differentiation 
between materials, while type S speci- 
men provided a_ greater degree of 
reproducibility. Such materials as 
poly(vinyl chloride) or nylon, which 
owe their usually high energy-absorbing 
property to their ability to draw, are 
given a greater region in which to do 
so in the type X, Y, and L specimens. 
In the process of drawing, a greater 
opportunity for specimen-to-specimen 
variation results. 

Geometry of type Y specimen with 
its larger cross-sectional area was 
eapable of absorbing more energy than 
could be provided in the available 5 ft- 
lb capacity machine for some materials 
tested (see Fig. 4). The smaller 
radius with its associated higher stress 
concentration in the type Y specimen 
caused too many breaks at the radius 
for some materials. The type X 
specimen with a restricted section twice 
the length of type Y specimen presented 
a slight machining difficulty for some of 
the low-modulus materials in that the 
specimen tended to move away from the 
cutter during machining. Type L 
specimen evolved from the better 
features of the type X and Y specimen. 

The type S specimen was the fore- 
runner of specimens X and L and there- 
fore is probably the specimen most 
widely used in the plastics industry. 
Its geometry was basically unaltered 
throughout this study. 

The presence of two specimen geom- 
etries calls deliberate attention to the 
fact that a reported energy obtained 
from this or any impact test is not an 
all-inclusive parameter for the material 
being tested. Rather, it bears testimony 
only to the behavior of a material in a 
specified specimen geometry and under 
a specific set of testing conditions. 
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Fig. 4.._Energy to break machined speci- 
mens in specimen-in-head machine A. 


Regardless of the method of preparing 
specimens, minor specimen-to-specimen 
dimensional variations will arise from 
molding, shrinking, or machining vari- 
ables, Cooperating laboratories should 
agree upon standard molds and upon 
specimen preparation procedures and 
conditions to minimize these variations. 
To compensate for the minor differences 
in the cross-sectional area of the 
specimens, the energy to break is 
normalized to units of foot-pounds per 
square inch of minimum cross-sectional 
area. 

Although the thicknesses of all speci- 
mens used in this investigation were 
nominally } in., the thickness need not 
be so restricted. - All present com- 
mercially available tensile impact ma- 
chines can handle specimens of } in. or 
less in thickness. However, only results 
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(a)—Specimen-in-base machines. 


from specimens of nominally equal 
thicknesses should be compared unless 
it has been proved experimentally that 
the energy (normalized to foot-pounds 
per square inch of cross-sectional area) 
is independent of the thickness over the 
range of thicknesses under considera- 
tion. 


Specimen Preparation and 
Conditioning 


For the study of specimens prepared 
by machining, geometries of type 8S and 
L specimens shown in Fig. 3 were 
chosen. For the study of specimens 
prepared by molding, geometries of type 
S and L specimens shown in Fig. 4 were 
chosen for the mold cavities. Ten 
replicates of each material for each 
method of specimen preparation were 
tested in each impact machine. One 
laboratory injection-molded all molded 
specimens except type I PVC, which was 
compression-molded at a second labora- 
tory. All type S specimens were ma- 
chined at a third laboratory, and all 
type L specimens were machined at a 
fourth laboratory. 

All specimens were conditioned at 
73.4 +1.8 F and 50.0 +2.0 per cent 
relative humidity for at least 24 hr 
prior to testing. 

Both ends of each specimen were 
numbered so that the fracture surfaces 
could be observed and correlated with 
the measured impact energy. 

Test Results 

The results of the study on machined 
specimens of five molding compounds 
are presented graphically in Fig. 5(a) 
and (6) for specimen-in-base and 
specimen-in-head machines. Each point 
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Fig. 5.-Tensile impact energy of machined specimens. 
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plotted is the average of ten replicate 
tests. Although good agreement was 
observed among the three specimen-in- 
head machines, poor agreement was 
observed among the three specimen-in- 
base machines. The specimen-in-base 
machines gave consistently higher 
energy values than did the specimen-in- 
head machines. Since the three speci- 
men-in-base machines were all found to 
be in error in varying amounts with 
regard to the distance between the 
centers of impact and centers of per- 
cussion of the pendulums, and since the 
deviation from the specimen-in-head 
results varied directly with the center- 
of-impact error, it was felt that properly 
designed specimen-in-base machines 
might agree with the specimen-in-head 
machines. For these reasons the results 
of this work were not taken conclusively 
as a comparison between the machine 
performances. 

Two different mechanisms of failure 
(brittle and ductile) were observed for 
type I PVC. Hence, two separate 
groups of impact energies were observed. 
A brittle fracture with an accompanying 
low impact energy was experienced by 
this material with greater incidence for 
the type S specimen than for the type L, 
owing to the greater strain rate of type S. 
Particular attention is drawn to these 
two types of failure in Fig. 6, which 
shows the individually plotted points or 
their limits as well as their averages. 
Rather than to report an average value 
of impact energy and the coefficient of 
variance for such bimodal failures, it 
would be more meaningful to report two 
impact energy averages together with 
the number of specimens failing by each 
mechanism. 

Juillard (11) reported three tempera- 
ture-dependent modes of impact failure 
(ductile, brittle, and ultra-brittle) for 
several polymer systems. 

Molded specimens of six polymer 
systems were tested on the same three 
specimen-in-head machines and on two 
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Fig. 6._-Tensile impact energy of machined 
specimens in specimen-in-head machine A. 


new specimen-in-base machines. The 
center of impact was properly located at 
the center of percussion in both speci- 
men-in-base machines. Machine 5 
had a capacity of only 2 ft-lb and was 
not able to break all the specimens for 
all materials. The results of this study 
are shown in Fig. 7. 

Better agreement among specimen-in- 
head machines was observed for the 
molded specimens than for the ma- 
chined specimens. The two improved 
specimen-in-base machines gave con- 
sistently higher impact readings than 
did the specimen-in-head machines and 
showed poor agreement. 

As in the other investigations, closer 
agreement between specimen-in-head 
machines occurred with the type 8 
specimen geometry than with type L. 
Type L gave considerably better dif- 
ferentiation among materials. 


Bounce Correction 


Upon contacting the anvil at the 
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Fig. 7.—Tensile impact energy of molded specimens. 


bottom of the pendulum’s swing, the 
crosshead of the specimen-in-head ma- 
chine bounces away with a velocity 
determined by the elasticity of the 
contacting surfaces and the energy 
delivered to the specimen by the cross- 
head. R. P. Lathrop (12) analyzed the 
mechanics by which it is possible to 
calculate the energy contributed to the 
breaking of the specimen by the moving 
crosshead. The maximum amount of 
energy contributable by the crosshead to 
the breaking of the specimen for the 
case of a single bounce is determined by 
the crosshead mass and the bounce 
velocity, 1%, with no specimen in the 
pendulum. Thus the maximum bounce 
energy for a single bounce is 4 mv,?. 

The bounce velocity, v,, of the free 
crosshead can be determined from high- 
speed motion pictures or calculated 
from the trajectory of the crosshead as 
follows: 


where: 


s = horizontal travel of the center of 
gravity of the free crosshead be- 
fore striking the table, ft, 

h = vertical distance through which 
crosshead center of gravity falls 
from impact position to the table, 
ft, and 

g = local gravitational acceleration (to 
an accuracy of one part per 
thousand), ft per sec*. 


For the usual case of only one strike 
of the crosshead during a test, the 
bounce correction for the specimen 
will lie between zero for specimens that 
require no energy to break, and the 
value 4 mv,? for specimens that allow no 
bounce of the crosshead. For bounce 
corrections at intermediate energies to 
break, the following equation may be 
used: 


2 
. 
E m vive - 


where: 

V = maximum velocity of pendulum, 
ft per see, 

v = free crosshead velocity immedi- 
ately after bounce, ft per sec, 

E = energy extracted from pendulum 


and read on pendulum dial, ft-lb, 
M = mass of the pendulum without 
crosshead, lb-sec? per ft 


m = mass of the crosshead, lb-sec? per 
ft 
= energy contribution of crosshead 


(bounce correction to be added to 
pendulum reading) ft-lb. 


A typical correction curve for a single 
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Fig. 8.— Correction factor curve for single crosshead strike for specimen-in-head machine. 


crosshead strike is shown in Fig. 8. A 
separate correction curve is necessary 
for each machine. All of the data 
shown in the preceding figures were un- 
corrected for bounce, (specimen-in- 
head) or toss (specimen-in-base). 

For the special case of multiple strikes 
of the crosshead, the bounce correction 
would be indeterminate. | Multiple 
strikes are possible for materials of 
very low modulus. 

Independently, H. 8. Loveless (13) 
and R. F. Westover each have verified 
the accuracy and validity of the above 
mathematical treatment by measure- 
ments obtained from both high speed 
movies and an analysis of the trajectory 
of the moving crosshead. 


Conclusions 


On the basis of this work, the tensile 
impact task group excluded the speci- 
men-in-base machine from the test 
method under consideration at present. 
Two specimen geometries, types S and 
L, are included in the method. These 
are subject to agreement between 
laboratories for selection of the more 
useful specimen for the particular 
application. 

The tensile impact test method should 
not be considered a cure-all for impact 
testing, but rather a new instrument for 
plastics testing with unique character- 
istics and great versatility. It should 
not be expected to displace the Izod or 
Charpy tests so widely used for material 
specification and quality control. The 
Izod and Charpy tests can now be 
supplemented by this tensile impact 
test, which is applicable to thin sheets 
and flexible materials that cannot be 
tested in impact by other means. 


It should be kept in mind that, while 
ideally the speed of impact testing 
should be constant throughout the 
test, the speed of testing for any 
pendulum impact test is reduced during 
the specimen deformation. High per- 
centage scale readings and the ac- 
companying greater reduction of testing 
speed should be avoided by increasing 
the capacity of the machine with cali- 
brated weights added to the pendu- 
lum or with a replaceable pendulum of 
higher capacity. 

The variable of notch sensitivity has 
been removed from the impact test in 
the present proposed test method, 
which uses specimen geometries of 
tvpesS and L. However, at a later date, 
other specimen geometries with sharp 
notches or stress raisers may be con- 
sidered for studying notch sensitivity 
as a separate test. 

A way of augmenting and extending 
the usefulness of the tensile impact test 
suggests itself by the appearance of the 
test specimens. ‘Tension tests run at 
different speeds on a conventional 
tension testing machine could yield 
comparable results under varying elonga- 
tion rates. If the l-in. jaw separation 
distance is maintained, the energy to 
fracture obtained by measuring the 
area under the load-elongation curve can 
be properly compared with the energy 
measured by the pendulum impact 
machine. 
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By NORBERT H. FAHEY 


Effects of Variables in Charpy Impact Testing 


Epitor’s Note.—The Charpy impact test can be used to 
specify a material property within limits. 
wide variation in results, for which the test has long been 
criticized, have been identified and can be eliminated. 


l. HAS BEEN POINTED out 
by Driscoll (1)! that differences ‘in 
Charpy impact test results are in 
most cases caused by any one or a 
combination of the following factors: 

1. Condition of Charpy impact ma- 
chines. 

2. Methods of machining and finishing 
the Charpy specimens. 

3. Techniques of cooling and testing 
specimens. 
Driscoll says further that, by exercising 
proper controls of these variables and 
by using specially prepared specimens, 
an average impact value can and 
should be accurate to within +1.0 
ft-lb for values up to 20.0 ft-lb and 
+5.0 per cent for values over 20.0 ft-lb. 
The difficulty is the problem of con- 
vincing the doubtful that the test is 
an accurate, reproducible research and 
inspection tool, similar to other me- 
chanical test equipment. This is a 
serious problem; approximately 150 
Charpy machines throughout the 
country have been checked by Water- 
town Arsenal for accuracy, and of these, 
less than SO machines produced ac- 
curate results and were acceptable for 
Ordnance inspection testing 

A Charpy impact machine is designed 
to conform to certain dimensional re- 
quirements set forth in ASTM Methods 
for Notched Bar Impact Testing of 
Metallic Materials.2- No proof or cali- 
bration tests are conducted on these 
machines, unlike hardness and _ tensile 
machines. The energy losses due to 
the design of a particular model machine 
may be excessive, and although the 
machine may produce reproducible 
results, these results may consistently 
be in error. For example, an impact 
machine with newly designed anvil 
supports was recently inspected, and 
the resultant energy values, although 
uniform, were found to be approxi- 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


'The boldface numbers in parentheses 
refer to the list of references appended to 
this paper. 

21958 Book of ASTM Standards, Part 3, 
p. 69, 
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The causes of 


Although the Charpy impact test can be and is an accurate, reproducible 
research and inspection tool, many persons are not aware of the magnitude 
of the error that may occur if certain precautions are not observed. 

Testing and machine variables causing erroneous energy values in the 
Charpy test mostly tend to cause erroneously high values, since they retard 
the swing of the pendulum or otherwise cause excess energy losses. The 
recorded energy values may be in error by as much as 100 to 200 per cent 
at low energy levels and 15 to 20 per cent at high energy levels. Several 
Charpy machines meet all standardized dimensional requirements and yet, 
because of their design, some of them do not perform satisfactorily. Owing 
to an excess of stored elastic energies, these machines fail to fracture a 
specimen which normally would fracture at an energy far below the machine 
capacity, or if they do break the specimen, the required energy is above 


that normally expected. 
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indicate number of machines giving that 
energy value. 


Fig. 1.—Comparison tests on unmodified 
Charpy impact machines. 


mately LO per cent high. After modi- 
fication of the anvil supports, the 
variance in the machines was found 
to be less than 1 per cent. 

Energy values obtained in the Charpy 
impact test cannot be correlated directly 
with service performance but rather 
are relative values with which one can 
compare the notch sensitivity of metals. 
However, unless the machining of the 
test specimen is within certain specified 
tolerances, the effects of variations in 
machine dimensions understood and 
standardized, and proper testing tech- 
niques established, not much reliance 
can be placed on the resultant values. 
This paper presents data concerning 
the known causes of erroneous values 
and recommends those steps found 
necessary to obtain accurate reproduc- 
ible energy values in the different model 
machines. 


PROCEDURE 


In order to evaluate properly the 
reproducibility of the Charpy impact 
test it is necessary to have a minimum 
of variance in the test specimen. To 
ensure this, the material must be uni- 
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form, necessitating finely controlled 
procurement, machining, and heat treat- 
ing procedures. The procedures used 
have been adequately outlined by 
Driscoll (2) and will not be repeated 
here. 

Extensive tests were conducted on 
machines made by four different manu- 
facturers. With the aid of high-speed 
photography much was learned about 
the characteristics of each machine 
by separately varying machine dimen- 
sions, machine installation procedures, 
and testing techniques. When the 
techniques were sufficiently under- 
stood to get each machine to produce 
energy values within certain allowable 
limits the specimens were then sepa- 
rated into sets of 15, 5 at each of 3 
energy levels, and distributed to the 
respective Ordnance districts through- 
out the country for testing. 

Figure 1 illustrates the results from 
45 machines (four different types) 
which produced erroneous energy values 
when first tested, and Fig. 2 shows the 
results after recommended changes 
were made in machine procedures or 
testing techniques or both. These 
data clearly indicate that accurate 
energy values can be obtained on most 
machines if proper machine procedures 
and testing techniques are observed. 
Note that in practically all cases the 
erroneous values are above the allowable 
limits, which is neither unusual nor 
unexpected, as most of the faults en- 
countered, such as jamming, looseness 
of mating parts, worn bearings, ete. 
cause the pendulum to slow down. 
This caused an apparent high reading. 

The knowledge gained from the 
program outlined above has been 
supplemented by other investigations. 
The impact energy values used in this 
paper are in most instances average 
values of at least ten specimens. 


Tue Cause AND CurE oF ERRONEOUS 
RESULTS 


Erroneous energy values were said 
by Driscoll (1,2) to result from any 
one or a combination of the following 
factors: (1) condition of Charpy 
impact machine, (2) methods of ma- 
chining and finishing the specimen, 
and (3) techniques of cooling and 
testing specimens. Each will be dis- 
cussed in detail, and in most cases 
specific energy differences will be 
included. 


Condition of Charpy Impact Machine 


For the most part, the Charpy 
machine is a sturdy, well-built piece of 
testing equipment, but with the re- 
quirements for testing of high-strength 
material with its resultant com- 
paratively low impact properties, it 
has become very important to check 
all critical parts of the machine. The 
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following checks should be made on the 
machine condition: 


Installation 


The machine must be level and 
securely bolted to a concrete founda- 
tion. This will ensure a minimum of 
energy loss due to vibrations through 
the base of the machine. It has been 
proved that it is not sufficient simply to 
grout the machine in cement or to 
install a steel plate against the base of 
the machine, since neither sufficiently 
resists energy absorption. Tests con- 
ducted on Charpy machines either 
grouted in cement or resting against 
an angle iron have illustrated that 
specimens requiring 76 ft-lb of energy 
to fracture will actually indicate energy 
values of approximately ft-lb. Even 


if the machine is bolted toha concrete 
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Notre.—-Numbers beside plotted points 
indicate number of machines giving that 
energy value. 


Fig. 2..-Comparison tests on modified 
Charpy impact machines. 


foundation but not securely fastened, 
energy values of 80 to 85 ft-lb are often 
encountered. If a machine needs shims 
for leveling, they should be of steel, 
as other materials may be teo soft 
and energy could be lost due to ab- 
sorption through the base if the center 
of percussion is not accurately posi- 
tioned at the center of the striking 
edge. 


Design of Anvils, Supports, Etc. 


Charpy tests conducted on brittle 
specimens at low temperatures have 
been a particular source of trouble. 
Such specimens do not leave the 
machine in the direction of the pendulum 
swing, as do ductile specimens. A 
brittle specimen leaves the machine in 
a sidewise direction, and if the design 
of the machine is such that there is not 
sufficient clearance, the broken halves 
of the specimen will rebound into the 
pendulum before it passes completely 
through the anvils. If the momentum 
of the specimens is sufficient (high- 
speed pictures have indicated that the 
broken halves of these brittle specimens 
leave that machine at speeds of approxi- 
mately 50 ft per sec), the pendulum 
will slow down and indicate an errone- 
ously high energy value. This “jam- 
ming’ is one of the mest common 
problems encountered in the impact 
testing of high-strength steels and 
titanium. Marks caused by jamming 
are evident on the specimens shown in 
Fig. 3. 

Figure 4 illustrates the basic pendu- 
lum and two anvil designs. This type 
of pendulum passes through the anvil 
assembly, and therefore the broken 
specimens need not be contained but 
should be deflected out of the anvil 
assembly so as not to rebound into the 
pendulum. This may be done by 
ensuring a minimum of 3% in. clearance 
between the ends of the specimen and 


Fig. 3.—Effects on Charpy impact specimens when jamming has occurred. 
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restricting part, or, if the restricting 
part is a spacer which is needed to 
secure the anvil supports, by tapering 
the spacers as illustrated in the modi- 
fied anvil. 

If, on the other hand, the pendulum 
is the inverted U-type (Fig. 5), the sides 
of the pendulum pass outside the anvil 
assembly and the broken specimen 
must then be contained within the 
anvil assembly until the pendulum 
has passed through the anvils. The 
anvils cannot be opened at the sides 
because then the broken specimen will 
pass out through this opening and 
contact the overhang of the pendulum. 
Figure 5 illustrates one of the more 
common anvil assembly designs and 
illustrates the modifications recom- 
mended to minimize jamming. Besides 
cutting back the side supports to give 
& minimum end clearance of ;% in., 
the installation of the shroud will stop 
the flying halves of the specimen from 
striking the underside of the pendulum. 
This will further minimize jamming. 
If a low-energy specimen is tested in the 
unmodified anvil assembly, the re- 
corded energy would be approximately 
17 ft-lb, whereas, if the same specimen 
were tested on the modified machine, 
the recorded value would be 12.5 + 1.0 
ft-lb. It should be pointed out that 
in some machines using the U-type 
yendulum, the anvil assembly is not 
wide enough to give adequate clearance 
at the ends of the specimen. If in these 
cases the side plates of the pendulum 
are removable, they may be removed, 
inverted, and widened to give more 
clearance (see crosshatched sketch of 
pendulum). Side plates can then be 
added to the anvil assembly to give the 
desired clearance. 

A recent modification of a machine 
using the inverted U-type pendulum 
completely eliminates the side sup- 
ports. The pendulum has cutouts on 
each side, and the broken halves of 
low-energy specimens pass out of the 
machine through those openings and 
jamming is minimized. 


Conditions and Dimensions of Critical 
Parts 

To obtain accurate reproducible 
energy values it is essential that the 
dimensions of certain parts be within 
certain tolerances.2, To determine ac- 
curately the effects of dimensional 
changes as well as those due to worn 
parts, many tests were conducted and 
the results evaluated. 

Anvil Supports.—The most critical 
dimension on a Charpy impact machine 
is the radius of the anvil supports 
(R, Fig. 4). The magnitude of the 
error in resultant energy values when 
the radius is other than the specified 
0.039 + 0.001 in. is far greater than 

3 Indentations in tested specimen pro- 


duced by anvil supports and pendulum 
striking edge. 
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Fig. 4.—-Basic pendulum and anvil 
assembly. 


one would expect. This is shown in 
tests conducted on a machine whose 
anvil radii were varied in increments 
of 0.005 in. Table I shows that a 
0.010-in. decrease in anvil radii results 
in a 13.0 ft-lb spread in energy values 
at the 76.0 ft-lb range. 

An examination of the fractured speci- 
mens indicates an increase in brinelling® 
depth with a decrease in anvil radii. 
Any excess in brinelling caused by radii 
sharper than the standard 0.039 + 0.001 
in. results in excess energy being spent 
in brinelling rather than fracturing the 
test specimen. This causes erroneously 
high recorded values for the given 
test. Table I further indicates that it 
is safe to assume a 1.0 ft-lb energy 
loss for each 0.001-in. decrease in 
anvil radii at the 80.0 ft-lb range. 

If the face of the anvil supports is 
burred or chipped in any way, harmful 
effects are also noted. Any foreign 
object or rough edge that will tend to 
retard the movement of the specimen 
in the machine or cause the specimen 
to spin and possibly jam, will also 
result in an erroneously high energy 
value. On the other hand, if the face 
of the anvil support is such that the 
brinnelling is either less than normal 
for 0.039-in. radii or such that the 
brinelling does not extend across the 
full width of the specimen, the resultant 
energy will be less than that expected 
when accurately dimensioned anvils 
are used. In some cases a combination 
of normally harmful conditions will 
have an offsetting effect and the result- 
ant value may be within the allowable 
limits. Energy may be lost if care is 
not exercised in assuring that all bolts 
used to fasten the mating parts are 
properly secured. Hand tightening is 
TABLE I.—EFFECT OF CHANGING 
ANVIL RADII. 


Low- Medium- High- 

energy energy energy 

Anvil Speci- Speci- Speci- 
Radii, mens, mens, mens, 
in. ft-lb ft-lb ft-lb 
0.029...... 13.0 47.0 88.7 
0.034.... 12.8 45.0 80.5 
0.039¢..... 12.5 44.5 76.0 
0.044..... 12.4 42.9 74.0 
0.049..... 12.3 42.0 72.0 


4 Standard machine. 


=) 


Inverted U-Type Pendulum 


Unmodified Anvil 
(Will Jam) (Jamming is Minimized) 


Modified Anvil 


Fig. 5..-U-type pendulum and _ anvil 
assembly. 

not sufficient, as variations of up to 10.0 

ft-lb are commonly observed. 

Although the span between the anvils 
is standardized at 1.574 +0.002 in., tests 
were conducted with the span length as 
the variable. Table II shows the 
effects when the span was varied by 
+0.025 in. 

Alignment of Specimen Rests and Anvil 
Supports —The specimen rests and anvil 
supports must be in the same plane. 
At the same time they must be perpen- 
dicular to each other, or the specimen, 
when struck by the pendulum will 
spin and probably jam or will exhibit 
excessive brinelling. Either condition 
will slow down the perdulum and re- 
sult in erroneously high energy values. 
There are some machines whose speci- 
men rests are not sturdy, and if a 
specimen does jam, the rests easily 
bend out of position. It has been found 
that the normal practice iS simply to 
hammer them back to Approximate 
position with a lead hammer and con- 
tinue testing. When this is done, the 
rests are out of alignment and addi- 
tional jamming is almost certain. 

Friction.—The procedure for deter- 
mining friction losses are clearly outlined 
in ASTM Methods for Notched Bar 
Impact Testing of Metallic Materials.? 
Friction losses from other than windage 
and those which commonly cause er- 
roneous energy values are from dirty 
or faulty bearings or indicating mech- 
anisms or both. 

Although excessive friction is un- 
desirable, there must be sufficient fric- 
tion in the indicating mechanism to 
ensure that it does not override the 
TABLE Il.EFFECT OF CHANGING 

SPAN BETWEEN ANVILS. 


High- Medium- Low- 

Energy Energy Energy 

Speci- Speci- Speci- 

Span, mens, mens, mens, 
in. ft-lb ft-lb ft-lb 
1.549...... 78.3 51.8 13.3 
76.0 49.7 12.7 


1.599... . 74.6 49.0 12.0 


@ Standard machine. 
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true value. This occurs particularly 
at high energy levels where the impact 
upon a ductile specimen may cause the 
indicating mechanism to override the 
actual value. 

The pendulum-releasing mechanism 
may also cause excessive friction losses. 
Drag of the releasing unit on the rotat- 
ing drum may cause a frictional loss of 5 
ft-lb, particularly when lighter capacity 
pendulums are used (those of less than 
100 ft-lb capacities at impact velocities 
of approximately 17 ft per sec). 

Alignment and Condition of Pendulum 
and Striking Edge.—The distance be- 
tween the center of contact and the 
center of percussion of the pendulum 
must be within +1.0 per cent of the dis- 
tance between the center of contact and 
the center of rotation. Also, the shaft 
must be so rigid that practically no 
vibrations will occur when the pendulum 
is released. To check the alignment of 
the pendulum, and more specifically of 
the striking edge, the front face of the 
striking edge of a freely hanging pen- 
dulum should just come to rest at the 
back side of a specimen in test position 
and make uniform contact (top to bot- 
tom). With the pendulum in this 
position, the energy indicator should 
record the capacity of the machine. 
After the friction is checked and the 
necessary corrections made, a free swing 
of the pendulum should indicate zero 
energy. If the energy indicator over- 
rides zero energy and a looseness of the 
indicating mechanism parts is not found 
to be the cause, a close check will 
probably reveal the machine to be out 
of level, with the rear of the machine 
(end from which the pendulum falls) 
being high. If, on the other hand, 
the energy indicator does not reach 
zero on a free swing, there are two com- 
mon causes: (1) the machine is out of 
level with the rear end low, or (2) the re- 
leasing mechanism is worn. In any 
case, the erroneous effect is more serious 
when tests are conducted on low-energy 
specimens, since the upper section of 
the indicating dial is used, and appro- 
priate corrections must be made. An 
example of the error was obtained when 
tests were conducted after the angle 
from which the pendulum falls was 
lowered first by 1 and then by 2 deg, 
and the respective energy values were 

13.5 and 14.1 ft-lb instead of the stand- 
ard value of 12.5 ft-lb. Incidentally, the 
energy value should always be read from 
the dial before the pendulum is engaged 
for the next test, because the indicating 
dial may move while the pendulum is 
being locked. 
4 Reducing the thickness of the striking 
edge from } to ¢ in. cannot be done in all 
machines. Only in those machines where 
the pendulum is the inverted U-type is 
this recommended since the clearance for 
the exit of the broken specimens is limited 
by the side plates (see Fig. 5). The j-in. 
thickness has not been found necessary in 
the other pendulums. 


The releasing mechanism should also 
be checked to ensure that the pendulum 
releases evenly so as not to impart vibra- 
tions to the shaft as it is released. 
This would also raise the recorded 
energy. 

The pendulum must pass through the 
anvils at the center with a minimum of 
side play and in a direction perpendicu- 
lar to the specimen and anvil supports. 
Side play must not exceed 0.030 in. 

Some machines are equipped with a 
brake which is engaged with the same 
lever used to release the pendulum. 
Experience has shown that the operator, 
when releasing the pendulum, may also 
engage the brake. This naturally would 
result in an erroneously high recorded en- 
ergy value, since it slows the pendulum. 
To ensure that this will not occur with 
this particular releasing mechanism, it 
is recommended that a removable pin 
be installed between the release and 
brake position. 

Elastic Energy Losses--While  in- 
vestigating the effects of the different 
variables, it was found that several 
machines produced erroneously high 
energy values even though their dimen- 
sions were standard. These machines 
had capacities of 16, 30, and 60 ft-lb, 
respectively. The 16 and 30. ft-lb 
machines failed to break specimens 
usually requiring 12.5 ft-lb of energy; 
the 60 ft-lb machine broke the speci- 
mens, but with average energy values 
of 18 ft-lb. It was found that in all 
cases energy was being absorbed through 
the machine components. This absorp- 
tion is in most cases in the anvil or 
pendulum assembly. Such components 
must be sufficiently rugged that the 
elastic deformation is not excessive dur- 
ing impact. This problem has been 
treated by Bluhia (3). It is this elastic 
energy loss that produces erroneously 
high recorded values. 


General Comments 

When conducting Charpy impact 
tests, the same testing procedure should 
be followed as for other mechanical 
tests, that is, all tests should be conduc- 
ted in machines producing accurate, re- 
producible results, and consistent checks 
should be made on critical dimensions. 
If, for example, the extensometer used 
to measure strain in a tension or a com- 
pression test were found to produce an 
erratic strain, or if the daily check test 
with the test block on a hardness ma- 
chine indicated it to be in error, then 
tests would be stopped until repairs 
were made and the machine rechecked. 
Why, then, don’t the operators of 
Charpy impact testers, where the tests 
are at least equally dependent upon 
machine variables, consistently make 
dimensional checks on the critical parts 
and stop the tests if they are found in 
error? Serious inaccuracies may occur 
if Charpy tests are continued after 


jamming occurs. As soon as a jam has 
been detected, tests should be stopped 
until an examination of the mating parts 
indicates the machine to be in good 
condition. In Ordnance inspection 
tests, if a Charpy machine has jammed, 
it is required that testing be discontinued 
until an additional set of check spec- 
imens can be obtained from the respec- 
tive Ordnance districts, tested, and the 
machine again certified as acceptable. 

A machine inspected recently pro- 
duced values of 40.0, 55.5, and 89.0 ft-lb 
instead of the required 12.5, 44.0, and 
76.0 ft-lb. It was completely corrected 
with a single visit to the installation. 
The discrepancies noted and corrected 
were that the machine was not level or 
bolted, the anvil span was 1.570 in. 
instead of 1.574 + 0.002 in., the anvil 
radii were 0.030 in. instead of 0.039 
+ 0.001 in., the pendulum did not pass 
through the center of the anvils, the 
clearance at the end of the specimen 
was } in. instead of 7% in., a free swing 
of the pendulum indicated 2.0 ft-lb in- 
stead of zero, no shroud was used to 
contain the broken specimens, and the 
striking edge was ? in. instead of 3 in. 
thick.4 


Method of Machining and Finishing 
Test Specimens 


Although a Charpy machine may be 
properly installed and accurately cali- 
brated, the results of the tests will be 
only as accurate as the dimensions of 
the test specimen itself. The prepara- 
tion of V-notch Charpy specimens in- 
volves three steps: machining the 
blanks, notching the specimens, and in- 
specting the finished bars for compliance 
with requirements. The first two steps 
have been adequately covered (2, 4). 
The inspection and effects of variables 
in critical dimensions will be discussed 
in some detail. 

Before testing any specimens they 
should be closely inspected to ensure di- 
mensionai accuracy. This inspection 
must ensure that the specimen width, 
depth, length, and notch dimensions 
are within the allowable tolerances. 
Tests were conducted to determine the 
effects of relaxing some of the rigid di- 
mensional tolerances. 

Table III shows the effects of varying 
specimen dimensions. Note that  re- 
ducing the specimen width decreases 
the energy to fracture, whereas re- 
ducing the specimen depth (the depth 
under the notch remaining constant at 
0.315) in. increases the energy to frac- 
ture. The depth dimension has a greater 
effect on the resultant energy value 
(decreasing stress concentration). 

Regarding the surface finish of the 
notch itself, it should be noted here that 
this aspect was also investigated. 
Through a series of strictly controlled 
experiments, it was found that a highly 
polished notch or a notch machined by 
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standard milling operations had no 
effect on energy values for standard 
specimens. This point, however, should 
not be construed as allowing sloppiness 
in milling of the notch. Accurate di- 
mensions must be complied with in order 
to meet test requirements. 

The fact that a specimen is out-of- 
square will not in itself cause an er- 
roneous energy reading; Table III 
shows specimens out-of-square by 0.010 
in. producing values within the limits 
allowed. It should be pointed out, how- 
ever, that the striking edge of the testing 
machine used was 2 in. and the anvil 
assembly was free of side supports, so 
that even if spinning did occur, the ac- 
cumulative dimensions of the broken 
specimens (diagonal dimensions) and 
the striking edge were still less than the 
span between the anvils. Since the 
squareness of the specimen does govern 
spinning in the broken specimens, and 
since the design of some machines is 
such that spinning may cause jamming 
unless certain extensive machine modifi- 
cations are made, the maximum per- 
missible tolerance for the standard speci- 
mens should remain at +0.001 in. across 
the 0.394-in. width on approximately 
+0 deg 10 min from 90 deg. A slope of 
not more than +0 deg 10 min must also 
be adhered to if jamming is to be min- 
imized. 

A variation in the radius at the base 
of the notch will seriously affect the 
results of the tests. Note in Table III 
that a +0.005-in. change in notch 
radius resulted in energy variations of 
approximately 5, 6, and 8 ft-lb, respec- 
tively, at the low, medium, and high 
energy levels 

A +0.005-in. change in notch depth 
is also noted to have harmful effects, 
particularly at higher energy levels; at 
the 75 ft-lb level the spread was 7.5 ft-lb. 

The notch angle is not too critical. 
Tests indicate no serious energy varia- 
tions from varying the angle of the 
notch by +5 deg. 

Although it has been shown that a 
variation in any one of many possible 
dimensional variations will not, in it- 
self, necessarily cause erroneous energy 
values, it is not felt that the dimensional 
tolerances in ASTM Method E 23 can 
be relaxed, because a relaxation of any 
two quite likely would cause erroneous 
results. 


Techniques of Cooling and Testing 
Specimens 


The techniques of cooling and testing 
are given very little attention, and yet 
the erroneous values obtained from using 
incorrect techniques can be and often 
are greater than from many machine 
discrepancies. The procedure outlined 
by Driscoll (2), if carefully followed, will 
ensure that accurate techniques are 
being observed, but experience indicates 
this area to be the cause of many in- 
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TABLE II.—EFFECTS OF VARYING SPECIMEN DIMENSIONS. 
Medium- 
| High-energy energy Low-energy 
Specimens, Specimens, Specimens, 
| Variable ft-lb ft-lb ft-lb 
Specimen with standard dimensions. 76.02+3.8 44.54 2.2 12.5+1.0 
0.005-in. machined off face opposite notch root@ 78.1 45.2 12.6 
0.010-in. machined off face opposite notch root® 79.3 45.9 13.2 
0.025-in. machined off face opposite notch root 84.5 46.2 14.0 
0.010-in. machined off face adjacent to notch root 75.3 43.9 12.3 
0.025-in. machined off face adjacent to notch root 74.0 39.1 11.7 
Specimen out-of-square by 0.002 in.. 76.3 43.6 13.1 
Specimen out-of-square by 0.006 in. 77.5 44.5 13.0 
Specimen out-of-square by 0.010 in. 77.0 44.6 13.0 
Radius at base of notch, 0.005 in.? 72.3 41.7 10.8 
Radius at base of notch, 0.015 in.” s0.0 47.4 15.8 
Depth of notch, 0.085 in.¢ 72.2 41.3 11.5 
Depth of notch, 0.0805 in.¢ 75.1 42.2 12.4 
Depth of notch, 0.0775 in.¢ 76.8 45.3 12.7 
Depth of notch, 0.074 in.¢ 79.6 46.0 12.8 
Specimen with standard dimensions@ 78.7 3.9 11.544 
Notch angle, 40 degé. 78.8 34.7 Ne 
Notch angle, 50 degé 77.8 34.7 11.4 


Standard 0.010 + 0.001 in. 
Standard 0.079 + 0.002 in. 


eas 


Standard 45 + 1 deg. 


accuracies. For example, although pub- 
lished literature on proper testing tech- 
niques state that the test specimen must 
be so located in the machine that it is 
hit immediately behind the notch, an 
examination of the broken specimens 
used by those facilities attempting to 
qualify for Ordnance inspection tests 
showed that many specimens were hit 
off-center by amounts varying up to ? in. 
Tests conducted specimens so 
machined that they would be hit off- 
center by } in. produced values of 14.7, 
47.2, and 86.8 ft-lb instead of the re- 
quired 12.5, 44.5, and 76.0 ft-lb. 

Some of the variables in cooling and 
testing techniques that can cause in- 
accuracies comparable to those resulting 
from inaccurate centering of the test 
specimen occur when: the specimens 
are not properly positioned in cooling 
containers; specimens are not at tem- 
perature for sufficient time: inaccurate 
thermometers are used; specimens are 
not accurately positioned in testing 
machine; excess time elapses between 
taking specimens from coolant and 
fracturing them; and the energy value 
is read from dial after, instead of before, 
engaging the pendulum. 


SUMMARY 


When Charpy impact values are re- 
ported by various investigators, they 
may be in error by as much as 100 to 
200 per cent at low-energy levels and 
15 per cent at the upper energy levels. 
Many are unaware of the magnitude 
of the error that is possible and blame 
the inconsistencies on the test itself. 
It has been shown that most causes of 
erroneous values are such that they 
slow down the pendulum, and therefore 
the recorded energy values are errone- 
ously high. The more significant causes 
of erroneous values are: improper in- 
stallation of the machine itself; failure 
of the dimensions of the anvil supports 
and striking edge to be within the pre- 


These specimens given different heat treatme 


@ Distance under notch constant at 0.315 in. (standard). 


nt. 


scribed tolerances; excessive friction 
in moving parts; a general looseness of 
mating parts; insufficient clearance be- 
tween the ends of the test specimen and 
the side supports; poorly machined 
test specimen; and improper cooling 
and testing techniques. 

It was further noted that a machine 
can meet the standardized dimensional 
requirements and yet fail to fracture low- 
energy specimens even if the machine 
capacity is sufficient, or, if the specimen 
does fracture, the value is erroneously 
high. This indicates that the only 
satisfactory means of certifying a Charpy 
machine as acceptable is with stand- 
ardized test specimens 

It was also found that a variation in 
one of several dimensional tolerances 
in the machine or test specimens may 
not in itself necessarily cause erroneous 
results, but the effects of two or more 
may be cumulative and cause erroneous 
energy values. For this reason, it is 
felt that the dimensional tolerances as 
standardized by ASTM and _ others 
should not be relaxed. 
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Fracture Testing of High-Strength Sheet Materials 


National Aeronautical and Space Administration— 
Naval Research Laboratory Cooperative Program on 
Specimens Intended for Fracture Toughness Measurements 


Third Report of a Special ASTM Committee’ 


PURPOSE of this 
investigation was to establish accurately 
the type of notch specimen that should 
be used to measure fracture toughness of 
high-strength sheet materials. 

The first report of the ASTM Com- 
mittee on the Fracture Testing of High- 
Strength Materials (1)? described appro- 
priate methods of stress analysis for K, 
calculations using centrally notched and 
edge-notched specimens. This anal- 
ysis was based on a description of the 
elastic stress field at a crack tip. How- 
ever, the report suggested that a ma- 
chined notch having a 0.001-in. maxi- 
mum radius would adequately simulate 
the action of a erack, and that in 
any event the root radius was not im- 
portant providing slow cracking pre- 
ceded maximum load. However, no 
definite information was available to 
confirm these hypotheses. 

Since the publication of the first com- 
mittee report, much fracture-toughness 
testing has been undertaken by various 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 
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R. H. Christensen, Douglas Aircraft Co. 
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R. H. Heyer, Armco Steel Co. 
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J. D. Morrison, Southern Research Inst. 
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organizations. Notch radii as high as 
0.002 in. have been used by some inves- 
tigators while others use fatigue cracks. 
Machined notches have been produced 
by various techniques including electri- 
cal-discharge machining, grinding, and 
tool cutting. The question, of course, 
arises as to whether or not the A, values 
determined, using different types of 
specimens and different methods of 
notching, will be the same as those ob- 
tained using fatigue cracks. 

Rather recently Morrison and Kattus 
(2) have introduced a specimen in which 
a central slot is made by shear punch- 
ing. Such a specimen is much easier 
to produce than one containing a sharp 
notch or a fatigue crack. However, its 
suitability for K, determinations has not 
been investigated previously. 


TABLE I. 


This report considers the fracture 
toughness results obtained on three 
alloys in a ccoperative program be- 
tween the National Aeronautics and 
Space Administration (NASA) and 
the Naval Research Laboratory (NRL). 
The basie specimen types used included 
both central and edge notches pro- 
duced by several processes, and the 
results are compared with data ob- 
tained for specimens having fatigue 
cracks. In addition, data are reported 
concerning the influence of notch radius, 
specimen width, notch preparation 
method, notching-heat-treating se- 
quence, and some interactions of these 
factors. Sufficient data were available 
for several types of specimens to permit 
a statistical analysis of the variability 
of K, values. 


COMPOSITION AND PRODUCERS’ TREATMENT OF TEST ALLOYS. 


H-11 Moptriep, First Heat 
Vanadium Alloys Steel Co., H-11 modified heat No. 30625, sheets '{— by 24 by 72 in. cross- 


rolled from sheet bar. 


Composition 


Cc 
(melt) (sheet) Mn P 


Si Cr 


0.43 0.43 0.31 0.017 


0.011 0.93 5.24 


H-11 Mopirrep, Seconp Heat 


Composition 


Cc Mn 


Si Cr 


0.42 0.35 0.015 0.002 


1.06 5.1 : 0.14 


AISI 301-70 Per Cent 
American Steel and Wire Div., United States Steel Corp., heat No. 9 by 9343, cold-rolled strip, 
lie in. thick by 24 in. wide, 70 per cent reduction. 


Composition 


C (melt) Mn P 


Si Ni Cr 


0.10 24 0.033 


0.020 0.53 


17.16 


B120 VCA 


Crucible Titanium heat No. R6760, sheet No. 4T by 3, 


1450 F. 


146 by 36 by 102 in., solution treated 


Composition 


N 


0.031 


| 
if 
4 
: 
fe 
Cc Cr V Fe Al H 
= 0.02 10.5 13.7 | 0.20 3.4 0.0075 
877 


SyMBOLs 


= half of total notch length at 
start of rapid fracture, in., - 
half of total initial notch — HILL! 
length, in., — rH 
= initial specimen thickness, in., FLEA 
fracture toughness, ksi Vin., 
= initial specimen gross width, ine 
notch root radius, in., 2) 3) 8] 3] 
= net stress (maximum load : 
divided by net area at start 
of rapid fracture), ksi, 
ovs = notchstrength (maximum load Fig. 1.—Stratified sampling of AISI 301, 70 per cent cold-rolled. 
divided by initial net urea), 
ksi, 
ultimate tensile strength, ksi, 
and 
Sys yield strength, ksi. = 


T 
Material and Procedure 


A heat-treated steel (H-11 modified); 
a cold-rolled stainless steel (AISI 301), 
and an aged titanium alloy (B120 VCA) = | [ 
were selected for this investigation. aaa 
The composition and heat treatment for -— —_— - — a 
these materials are given in Tables I and ie 
different metallurgical structures and for 
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this reason permit generalization of the [ccd 

conclusions with a reasonable degree of | 

Except for H-11 modified, all speci- 

mens were taken from a single sheet of Fig. 2.—-Stratified sampling of titanium alloy B120 VCA. 


| 


TABLE II.—SPECIMEN TYPES AND MATERIAL CONDITIONS INVESTIGATED. 


Specimen type | Nominal Notch Material Process Specimens Specimens } 
| width, | radius, | | sequence | prepared tested | 
} in. } in. } N - notch by by 
| | | |} H - heat treat | 
x | Fatigue center cant 1.0 | ie) | H-11 Mod. first heat | N and H NRL - Srawley | NRL - Srawley 
| 3.0 | | NASA 
| |} 3.0 H-11 Mod. second heat |N and H; H and N | NRL - Irwin NRL - Irwin 
1.8 | Bl20 VCA | N and H |NRL - Srawley NRL - Srawley 
3.0 | ASA 
| 1.5 ' AISI 301-70% CR N ' NRL - Srawley 
| Fatigue edge crack 1.0 L¢) |H-11 Mod. second heat |N and H; H and N | NRL _ NRL - Irwin 
3.0 
Shear center crack /1.2, 1.3 te) | H-22 Mod. first heat N and H SRI NASA 
3.0 | | 
| 1.3, | | B1l20 VCA | 
| 1.3, AISI 301-708 CR N | 
| Electrical discharge 3.0 0.0020 | H-1l Mod. first heat and H NRL - Irwin “NRL - Irwin. 
| center slot | NASA 
ke | -0010 | H-11 Mod. second heat |N and H; H and N NRL - Irwin 


Bl20 VCA 


AISI 301-70% CR 


[Electrical discharge | 1.0 0.0006 |H-11 Mod. second heat | H and N NRL - Irwin | NRL - Irwin | 
| edge slot | .0010 H and N; N and H 
i - 0030 } H and N | | 
3.0 . 0006 H and N | 
.0010 H and N; N and 
4 Ground edge notch 1.0 0.0010 | H-11 Mod. second heat H and N NRL - Irwin NRL - Irwin 
.0020 
' .0040 ' 
| Tool cut edge notch 1.0 | 0.0008 |  Bl2OVCA N and H | WASA “NASA 
| 
| 1.0) | AISI 301-70% CR N 


Note.—Fatigue crack specimens prepared by NRL (Srawley) were fatigued in tension-tension. Fatigue crack 
specimens prepared by NRL (Irwin) were fatigued by reverse flexing with bending moments 
sheet plane. Specimens of H-11 modified were austenitized $ hr in argon at 1850 F and triple 
at temperatures given in tables. Specimens of B120 VCA were aged 72 hr in argon at 900 F. 


perpendicular to the 
l-hr tempered in air 
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material. The sampling of AISI 301 and 
B120 VCA was stratified as shown in 
Figs. 1 and 2, respectively. The sam- 
pling of AISI 301 (Fig. 1) was designed 
to equalize the number of specimens of 
each type and size at the edges of the 
sheet. Longitudinal specimens were 
located at the ends of the sheet to maxi- 
mize distance of fracture zones from 
possible end effects. The sampling of 
B120 VCA (Fig. 2) was designed to 
equalize the number of specimens of 
each type and size within the “central 
zone,” the ‘“‘midradius zone,” and the 
“end zone.” ‘Two heats of H-11 modi- 
fied were used. The first heat was em- 
ployed for all tests except those for a 
special notch radius, notch preparation 
method, notching—heat-treating 
sequence investigation performed at 
NRL. Specimens from the first heat 
were taken from three sheets with no 
particular sampling plan. The uni- 
formity of this material is indicated by 
the hardness values reported in Table 
III. Two to four impressions were taken 
on each specimen. It will be noted 
that hardness at any tempering tempera- 
ture varied by about two points Rock- 
well C. This uniformity in hardness 
suggests a corresponding uniformity in 
fracture characteristics. That is, the 
notch properties of H-11 modified are 
known to be a unique function of the 
tensile strength (3), and for heat-treated 
steels the tensile strength is a function of 
hardness. 

The various specimen types and mate- 


rial conditions are summarized in Table . 


Il. The basic specimen types are illus- 
trated in Fig. 3. A detailed description 
of these specimens, methods of prepara- 
tion, and testing procedure has been 
given previously (1,2). With the ex- 
ception of two series of special tests, all 
specimens were notched or fatigue- 
cracked before heat treatment. The 
H-11 modified was austenitized in argon 
and tempered in air. The B120 VCA 
Was aged in argon. 

The notch radii reported in Table I 
were determined using an optical com- 
parator at 100. The lower limit of 
resolution of this instrument is about 
0.0002 in. Shear-punched specimens 
could not be examined in this manner, 
and no attempt was made to determine 
the slot end radius. 


Analysis of Data 


The slow crack lengths were deter- 
mined by India ink staining (1). The 
K. values were calculated using 
previously outlined methods (1) in- 
corporating a correction for the size of 
the plastic zone at the crack tip. These 
values are reported in tabular form with 
sufficient information given to permit 
repeating the calculations. The re- 
ported data are results of computation 
from original measurements and are 
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EDGE VIEW OF SPECIMEN 
IN REGION OF 
SHEAR-CRACK PLANE 


}o 


NRL NASA SRI 


Fig. 3.—-General arrangement of speci- 
mens. Dimensions entering A. equations 
are given with tabular K, data. Other 
dimensions were in accordance with ref- 
erence (1). 


given to more figures than are justified 
by the measurements. This has been 
done to aid the reader who may wish to 
perform statistical computations or test 
other fracture theories without repeated 
introductions of rounding-off errors. 
Original dimensions were generally 
measured with a micrometer or a 100X 
comparator. ‘The measurement of slow 
crack growth is discussed in a later sec- 
tion. The reproducibility of A, meas- 
urements is discussed in the section pre- 
senting standard deviations. Values of 
K, are currently not considered valid 
when yielding across the net section 
precedes unstable fracture, that is, when 
on/oys >1). However, data not meet- 
ing this condition are reported in the 
tables for further study. 

When considering the data, differences 
in fracture toughness can be interpreted 
from two points of view: (1) a difference 
might or might not be important, or (2) 
it might or might not be significant. 
An important difference is one that rep- 
resents practical differences in compo- 
nent performance. The designer or 
project engineer must be the judge of 
whether a difference is important. A 
significant difference is one that is larger 
than any difference that might be ex- 
pected from a chance combination of 
small random errors. ‘The mechanical 
metallurgist or the statistician must be 
the judge of whether a difference is sig- 
nificant. Because the point of view of 
the designer or project engineer must 
vary with the application, the data will 
be interpreted here from the point of view 
of differences that are real when com- 
pared with the random scatter, that is, 
differences that are significant. 


Comparison of Various Specimen 
Types Using Three Alloys 


Consideration will be given first to 
the results obtained for H-11 modified 


TABLE III. 


(first heat), AISI 301, and B120 VCA 
using central fatigue crack, central shear 
punch, central electrical-discharge slot, 
and tool-cut edge notch, all specimens 
notched and then heat treated. Re- 
sults obtained on the second heat of 
H-11 modified for the effects of notch 
radius, specimen width, notch method, 
and notching-heat-treating sequence 
will be considered separately. 


H-11 Modified 


The results for the first heat of H-11 
modified tempered at various tempera- 
tures are givenin Table LV. This table 
shows that both widths of the shear- 
punched specimen and the 3-in. wide 
edge-notch specimen gave the same K, 
values as were obtained using central 
fatigue cracks. In contrast, the K, 
values for the 1l-in.-wide edge-notch 
specimens and the 3-in.-wide electrical- 
discharge slot (0.002 in. maximum 
radius) were significantly higher than 
those obtained using central fatigue 
cracks. These differences were greatest 
for the 1000 F temper and larger for the 
specimen with the central electrical-dis- 
charge slot. At tempering tempera- 
tures above or below 1000 F, the differ- 
ences in A, between the various speci- 
men types tended to become smaller. 


B120 VCA 

Results for B120 VCA are given in 
Table V. In contrast to the results for 
H-11 alloy, much closer agreement in 
K.. values is observed among the various 
specimen types. Both edge-notched 
specimen types yielded the same frac- 
ture toughness, which is significantly 
lower than that obtained using central- 
notch specimens. This difference might 
be due to bending moments in the plane 
of the sheet resulting from asymmetrical 
slow crack development in the edge- 
notch specimens. This latter type of 
specimen generally exhibited a greater 
degree of asymmetry in this respect than 
did the central-notch specimen. 


AISI 301, 70 Per Cent Cold Reduced 


Results for AISI 301, using the same 
series of specimens as for the first heat 
of H-11 modified, are shown in Table VI. 
This steel exhibited higher toughness in 
the longitudinal direction—several of 
the specimen types yielded across the 
net section before the onset of rapid 
fracture. A comparison of specimen 
types, therefore, must be confined to the 
transverse direction. For tests in this 


AVERAGE SPECIMEN HARDNESS VALUES FROM THREE SHEETS 


OF FIRST HEAT OF H-11 MODIFIED. 


Triple Tempering Temperature, deg Fahr 


1075 


Number of specimens. 

Minimum Rockwell C 

Maximum Rockwell C.............. 
Range, Rockwell C.. 


‘ 
SECTION AA 
THROUGH SHEAR-CRACK 
PLANE 
| 
: 
| 
| | | 
| | 
: 
| 
4 
| 
ji i 
ib 
2 
| | 
| 
iG 
| 
if 
900 1000 1100 1125 
18 30 17 21 18 
1%, 57.4 55.8 51.7 49.0 46.8 : 
58.7 57.9 53.7 51.4 48.5 
wre: 1.3 2.1 2.0 2.4 1.7 : 
879 
i 
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TABLE IV.—FRACTURE TOUGHNESS 


Triple one hour 


Specimen type Nominal || Triple one hour temper, 900 F: Cys = 250 kpsi, Ou, = 321 kpsi |iTriple one hour temper, 1000 P: Sys = 223 kpsi, o,¢ = 311 kpsi 


Specimen | 2a,/ 


Specimen | 2a,/W Joyc/out a/a, . |Percent | ON/oys | Ky #|Mean Specimen | 2a,/W |a/ag | Percent 
| shear Ke number 

7 — 


number | shear | number 


—+ 


0.330 
-328 
+330 3 


Shear center crack 


nun 
@ 
n 
@ 


| 
Electrical discharge | 
center slot 


orn 


ny 
wo 


@ 


|Tool cut edge notch 


| | 

| 


"x. not computed when argument, @, of tan function in K, equation is larger than 
"Slots extended after heat treatment. 


TABLE V.—FRACTURE TOUGHNESS RESULTS FOR TITANIUM ALLOY B-120 VCA AGED 72 HR AT 900 F. 
Oy» = 196 ksi ou = 211 ksi 


| 
| } 


* Specimens tested by NRL Metallurgy Div. and ink stains measured at NASA. . 
® Specimens tested and ink stains measured by NRL Mechanies Div. 
a oe All other specimens tested and ink stains measured at NASA. 


* ksiv in, 
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k 
| 
Patigue center crack 3.0 | Va6e 0.161 31.9 
} -164 | 32.2 | 
| | | | v496 | "457 30.8 | Fp 
1.0 veel | 0.319 [0.177 | 1.084] 5 |0.257 | 30.4 v423 |1.000 | 8 .278 31.7 | | 0.315 
ve22 -315 | .167 | 1.123 9 | +277 | 32.9 v423 .179 /1.235 | 6 .276 | 31.8 | V426 
v4a28 -320 | .187 | 1.128 5 -277 32.9 vase +320 +211 |1.026 | 10 34.1 | -33 
| (0.340 [0.119 | 1.000 | 5.5 | 0.166 | 0.339 | 0.129 |1.012 | 8.1 /|0.160 | 35.6 | | 0.339 
| | .117 1.000 | 5.6 163 v462 .339 -130 |1.000 | 8.3 35.7 | V446 
v450 -339 | .111 | 1.000 4.7 v464 339 |1.000 | 8.0 | 36.4 | v46l 
| | }35.9 
- 1 | .362 | -157 | 1.000 | 4.0 | .219 v468 .367 -170 |1.000 | 7 | 29.8 | v463 
§ vase -338 | .165 | 1.000 4.4 | .231 v4a7s .334 /|1.000 6 +234 30.3 vara .337 
1 -336 | .150 | 1.000 | 3.9 | .210 | v4s3 .336 {1.000 6 29.4 | 338 
: | | v470 364 -190 |1.000/ 6 -264 33.3 | 
v476 -187 |1.000 | 6 -261 | 32.6 | 
| | .363 | .204 |1.000| 6 -264 35.9 | 
| | | «337 -187  |1.000 | 7.5 -260 | 33.8 | 
3 | v480 | .189 |1.000 | 7 -263 | 34.3 | 
| } | | 32.5 
' 
3.0 vs95 | 0.307 {0.151 | 1.152 | 7 2.227 |4 v40ol | 0.307 | 0.332 [1.109 | 26 0.487 99.0 | 0.307 
-307 | .138 | 1.250 | 9 | .217 v41l .307 |1.087 | 22 -380 | 76.0 | v4o8 
| vale -307 | .166 | 1.109 | 8 | .243 |4 v4l2 | .307 -221  |1.142 | 20 -329 65.7 v409 .307 
| | | 80.2 
| | | .302 | .369 |1.000 | 15 -515 103.9 
| vase | 307 | .245 {1.000 | 10 67.5 | 
} vas7 | .305 .129 |1.000 | 7 .179° 
| | } | | | 68.7 } 
|} 3.0 ff | 0.298 }0.0932 | 1.040 | 5.8 [0.132 | 28.4 | | vaso | 0.299 | 0.111 [1.023 8.2 0.156 32.6 v439— | 0. 300 
vasé | .298 | .0994 | 1.000 | 6 | .139 | 29.7 .299 | .111 |1.000| 8.3 32.3 v454 "398 
vas? -298 | .0956 1.014 | 6 | 28.8 | | .298 | .124 |1.000 9.2 -174 36.2 "299 
1.0 76 | .180 | 1.000 | 4.2 -251 | 31.5 69 | .300] .280 |1.251 | 1 -438 54.8 | | | 
v30l .299 | .168 1.132 | 5.6 | 31.4 ! 92 | .300| .294 |1.165 | 1f.e 55.3 | V306 -300 
v309 -298 | .143 | 1.2046 | 4.5 +218 | 27.6 93 -300 | .315 |1.225 | 1 -487 | 61.4 v307 . 298 
: f | .298| .252 |1.179 | -380 | 47.3 v3ll | .298 
| V305 .297 | .255 {1.179 | 1 «385 47.9 | 
v477 -302 | .314 |1.000 | 1 .438 54.4 
| | V476 -301 | .337 |1.000/ 1 58.7 | 
vaso | .301] .338 |1.000 | 11.5 .472 | 58.9 | 
| v490 | .299] .312 |1.000] 11 | 53.9 
4 
NS/Sut N/Cys | Ke #|Mean IONS/Sut Percer ys 
3 | las 2008 | "saa | filers z "261. 40, 
20.2 
102 33 50. 344 14 2.24 1 36. 
= | |1.564| 22 | 34.2 
{ 
if 
| \ 
; 


emper, 1075 F: Syg = 214 kpsi, ous = 261 kpsi || Triple one hour temper, 1100 F: 


ONS/Sut | | Percent Ko # Specimen | 2a,/W |oyjs/o a/ Ke 
ut | | oy/o Ko * | Mean Specimen | 2a,/W a Percent | oy/o * | Mean 
shear number shear wok | Ke number Vout 


= 202 kp8i, = 242 kpsi || Triple one hour temper, 1125 F: Cys = 165 kpsi, out = 224 kpsi 


TABLE VI.—FRACTURE TOUGHNESS RESULTS FOR AISI 301, 70 PER CENT COLD REDUCTION, 


Longitudinal:> 


T 
Specimen] 2a,/W 
number | 


7HLSL1 | 0.333 
7HLSL2 330 
7HLSL3 | 
[7HILL1 | 0.346 | 


7HILL2 | .342 
7HILLS | .347 


7HISL 348 
7HISL2 | .346 
7HISL3 
| 
Electrical discharge | 
center slot | 

| 

+ 


0.307 
-307 


= 


Tool cut edge notch — 0.449 | 99.0 | 0.298 
-466 


435 -298 


.717 7HASL1 .304 
1817 THASL2 
‘718 THASL3 


* Laminated surface of fracture prevented quantitative measurement of per cent shear. « _si /in. 
> All fracture surfaces showed 100 per cent shear. 
¢ Argument, @, of tangent function larger than @ of tan (6) = 10%. 
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| RESULTS FOR FIRST HEAT OF H-11 MODIFIED | = 
| | 
| 
0.470 11.377 | 26 0.693 | 81.4 vale 0.314 | 0.852 | 1.625 95 | 1.429 v427 |0.314 | 0.895 |1.400 | 100 | 1.328 
| 1.064 | 28 -623 | 72.0 vees -321 | .812 | 1.516 90 | 1.286 v430 -317 | .883 |1.440 | 100 | 1.344 
+399 1.112 | 268 515 58.6 | -704 | 1.655 90 | 1.258 v433 326 +891 |1.428 | 100 1.361 
| 70.7 | | 
0-555 | 1.000 | 25 0.433 | 63.9 || 0.339 | 0.692 | 1.257 85 | 0.955 201.8 V443 0.339 | 0.801 | 1.328 100 1.165 
| +255 | 1.000 | 20 311 | 59:5 | | ves9 -339 | .661 | 1.328 90 -951 {199.3 
| .233 | 1.000 | 15 +284 | 54.2 | | -340 | .604 | 1.327 80 |175.5 
-378 | 1.000 | 22 -461 | 57.0 | | va71 -365 | .839 | 2.201 100 | 1.137 | 181.0 v472 -364 | .909 {1.195 | 100 | 1.239 
| 1.000 | 30 -619 | 61.5 | | va79 -336 | .754 [1.364 | 100 | 1.107 v481 +336 | .890 |1.270 | 100 | 1.261 
| 1.000 | 20 | .435 |. 55.4 | | v487 +898 |1.200 | 100 | 1.211 
| 64.6 17€.7 | a 
0.397 | 45 0.514 |100.9 | vaoo® | 0.407 | 0.682 |1.279 86 |1.010 |211.6 Vv40S |0.407 | 0.791 |1.279 1.184 
#414 /1.130 | 48 =| .536 [105.6 | v4oe> +400 | .690 /|1.317 94 |1.048 | 224.8 
} .420 |1.109 | S50 | .538 /105.9 | 
| | } | 
3 | 
0.272 |1.000 | 32 0.382 | 67.3 V436 0.299 | 0.646 [1.205 | | 0.848 |184.9 V437_ 10.299 | 0.743 [1.235 | 100 |1.000 | 216.1 = 
-258 |1.021 | 26 | .317 | 64.4 | | .608 |1.218 | 90 | .803 171.9 -299 | .709 |1.202 | 100 -940 | 196.1 
| .24@ {1.015 | 25 | .300 | 60.8 | vas2. | | .496 |1.235 | @5 | ‘665 {136.4 v453 +299 | .692 |1.236 | 100 -931 | 192.6 
| | ‘298 | .458 |1.355 | 87 | [131.2 v438 +299 | .746 [1.286 | 100 {1.030 | 226.5 
| vase | .482 [2.271 | 62 | .652 |133.0 v495 +298 | .685 {1.261 87 -932 | 193.0 
} —— | 64.2 151.5 
| .533 |1.326 | 90 -753 | 96.6 | 67 -301 | .672 /|1.584 | 100 /1.075 {149.3 69 -302 | .851 {1.254 | 100 |1.158 a 
| .499 |1.195 | 33 | .664 | 83.6 } 78 } -301 | .747 |1.275 | 100 1.016 |139°6 v304 +298 | .924 1.431 | 100 [1.369 a 
/1.312 | 40 | .764 | 98.4 88 } -300 | .820 {1.361 | 100 /1.163 a | .917 /1.374 | 100 {1.319 a 
| .525 [2-372 | 97.3 101 -301 | .822 /1.295 | 100 |1.127 /160.3 -299 | .903 [1.319 | 100 /1.266 a 
| | | 
| | | | ee 
| 93.9 a = 
Al 
it 
f 
| 
: 
| psi | 
i ) <psi; = 250.9 kpsi 
Specimen type |Nomtr 21 | Transverse:* = 227.2 kpSi; + 260.2 = 220.5 Cut 
Fatigue center crack | | 0.333 | 0.479 }1-643 |0.807 |120.0 | 0.714 | 
7HLST2 | .327 | .480 |1.686 | .823 |122.7 511 {1.07 183. 
-333 | .475 11.547 | .749 |122.3 | -72@ 1.291 | {157-0 ] 
| | | | }118.3 | 
Shear center crack THILT1 =| 0.346 | 0.590 |1.116 /0.719 1/157. | 1.066 3: 
HILTe | .341 | .613 |1.123 | .750 |165.3 | .705 | 1.072 | 
| 7HILTS | .345 | .599 |1.140 | .741 |162.8 | +754 | 1.066 +890 | 200.1 1.4 | 
.904 | 1.268 J1.202 | c | 
1918 | 1.185 |1.160 | c | 
| | 1.261 |1.205 | | 
ifs | | c 
| 0.599 | 1.663 |0.966 | 
| .674 | 1.326 | .897 | 201.6 
| .651 | 1.500 | .952 | 216.5 
0.538 | 1.441 Jo.753 [169.9 
1615 | 1.269 | .790 | 183.1 
33 1. 26 1.297 | .770 |176.9 
| .29 . 334 he 591 2 176-2 | 176.6 | 
| c c | 
| 1-0 | | | "766 | 1.445 [1.082 | | 
:785 | 1.608 |1.211 
| 


direction all types except shear-punched were prepared from a second heat ot 1000 F temper (see Table IV), and this 


specimens give nearly the same value of H-11 modified. These specimens were temper was therefore selected for speci- 
K.. As was observed for B120 VCA, the used in a program at NRL designed mens of the second heat. Specific fac- 
K, values for edge-notch specimens are to yield a better understanding of fac- tors investigated were: (1) notch root 
somewhat lower than for specimens with tors contributing to large A, differences radius, (2) specimen width, (3) method 
central fatigue cracks or central elee- among various specimen types observed of fabricating the notch, and (4) noteh- 
trical-discharge slots. Again, this might for tests on the first heat of this alloy. ing heat-treating sequence. 

be explained by bending stresses. These differences were largest for the The resulting data for 1-in.-wide edge- 


The shear-punched specimens showed 


considerably higher A, values than the TABLE VII.—EFFECT OF EDGE NOTCH ROOT RADIUS ON MEASURED FRACTUR 

other types. This is in contrast to the TOUGHNESS. SECOND HEAT OF H-11 MODIFIED. 1-IN. WIDE SPECIMENS TRIPLI 
TEMPERED AT 1000 F FOLLOWED BY NOTCHING 

behavior of these specimens when test- 


ing H-11 and B120 VCA. The reason 


for this difference in behavior of shear- Stress raiser p, n Ve | loys/out |a/ao |Per Weys Ke* 
punched specimens with change of 
material is not known. The shear- | 3 Bes | | 
punched specimen is deformed by the Fatigue edge crack 1275 c 0.380 | 0.207 | 1.208 6 29 3 
by 1276 20 10e 1.071 6 14 1 
punching operation so that the material 1277 ' ’ 410 | .145 | 1.024 19 25.0 
in the vicinity of the slot is not in the (Electrical discharge | ia?e | |.0e45 | | |1.067 | Tr 
original sheet plane. (Dial-indicator edge notch 
‘ Electrical discharge 12693 001 +0316 3 1.401 
icant differences among the contours = 28 1. 6¢ 
produced in the three alloys.) This 1271 
out-of-plane condition would introduce (Ground edge noteh | 1276 | .0010|.osie | T7300 11.333 $0.2 
1279 30€ 1.333 -4 61. 
a different loading condition at the | 3 1.367 
slot tip than was encountered in the laround edge notch 
other specimen types. In the case of the 7 2 
AISI 301, the result is a specimen unsuit- 
able for A, determination. — 30 ~ 
Effect of Notch Radius, Specimen | 4 | 
yround edge notc . O€ ‘ 1.433 1¢ 24 3 
Width, Notch Fabrication, and 12 79 | 1.50¢ 1.017 |14 
2 1.433 13 
Notching—Heat-Treating Sequence ’ 41 
Central- and edge-notch specimens _ * 


TABLE VIII.—EFFECT OF EDGE NOTCH ROOT RADIUS ON MEASURED FRACTURE TOUGHNESS. SECOND HEAT OF H-11 
MODIFIE D. 1- IN. Ww IDE SPECIME NS NOTC ‘HE D FOL ‘LOWE D BY AU STENITIZING AND TRIPLE 1-HR TEMPERING AT 1000 F. 


p, Notch 
Root 
Specimen Radius, Per Cent Ke Mean 
Stress Raiser Number in. Vp 2av/W ONS/ out a/do Shear oNn/ ays ksi Vin. Nc 


Fatigue edge crack 340 155 1.088 j 
1249 0.340 0.193 1.088 5 0.273 34.6 
1250 0.370 0.123 1.189 5 0.187 23.3 


Electrical discharge edge notch 1245 0.0010 0.0316 0.300 1). 425 1. 667 7 0.804 107.2 
1246 0.300 0.425 1. 667 7 0.801 194.7 
1247 300 3 1.500 70 


TABLE IX.—FRACTURE TOUGHNESS RESULTS FOR 3-IN. WIDE SPECIMENS OF 


1000 F. 


SECOND HEAT 


Stress type Notched before heat treatment 


T | T T j T 
notch | /p | |e ao/Sut | a/ao ~=|Percent | op/oys| Ko *| Mean ||Specimen | 2a,/W loys/out | a/ac K 
root | numbe | shear | Ko || number | shear K 
radius, | 
an | | 
Fatigue center crack ie) | Oo 1236 0.307 | 0.102 1.022 C 0.14 2é 2 3 C 1.03 3 2 
| } 1237 | .302 | .111 | 1.022 1 3 4 1.014 27.3 
| | 1238 | | .106 | 1.072 148 | 30.1 
29.6 | 2 
center slot | | \ 2 - 306 
| 12 - 306 
— — + + + + + 4 4 
Electrical discharge «0010 -0316 z | 1233 300 290 | 412 3 > 


center slot 


—— + 


Fatigue edge crack 


Electrical discharge 
edge notch 


|Electrical discharge 
| edge notch 


EX 
28.5 
96.8 
an 
4: | | 21235 | .300 | .242 | 1.222 10 .360 | 74.7 | 1253 | 1.176 0 "303 | 
i } | | .9 | 72. 
1242 |0.310 | 0.051 | 1.075 0.071 | 15.4 | 1266 0.427 | 0.0936 | 1.016 0.126 | 27.6} 
1243 | .310 .104 | 1.011 0 -141 | 30. 1267 -0929 | 1.038 -128 | 27.9] 
| 1244 | .310 | .088 | 1.075 0 -123 | 26.€ | 
| } | T 1263 | .300 1.056 | | 42.7 | 
: | | 1264 | .300 .143 | 1.078 4 -201 | 43.6 | 
| | 1265 | .300 .140 | 1.078 -195 | 42.4 | 
.0316 | | | .097 |1.le7 | | | 30.8] 1260 | .300 [1.089 | 6 7276 | 60.4 | 
es | 1240 .300 | .136 |1.078 | Oo | .190 | 41.4 | 1261 | .300 | .152 |1.111 | 7 "215 | 46.9 
i | 1241 246 we | | 73.5 1262 . 300 "191 | 1,056 | 6 .264 | 57.5 
* ksi Jin, 
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TABLE X.—INTERACTION OF WIDTH AND EDGE NOTCH RADIUS ON Ke VALUES. 
SECOND HEAT OF H-11. 


TABLE XI.—RESULTS OF ANALYSIS 
OF VARIANCE CALCULATION, 


Process Sequence 


Stress Raiser 


Notch Nominal 
Radius, Width, 


Width, 
in. ksi Vin. 


ksi 


Notch and heat treat... .. 


Heat treat and notch.... 


. Fatigue edge crack 

Electrical discharge edge slot 
. Fatigue edge crack 

Electrical discharge edge slot 


2 28.5 
6 96.8 
8 26.9 
9 


72.7 


0 
0.0010 
0 
0.0010 


notch specimens notched after heat 
treatment to several radii and by three 
fabrication processes is given in Table 
VII. Similar but fewer data for the 
notch-heat-treat sequence are given in 
Table VIII. Comparable data for 3-in.- 
wide central- and edge-notch specimens 
are given in Table IX. 

An objective separation of significant 
from nonsignificant factors was pro- 
vided by a fixed-effects analysis of vari- 
ance calculation. For this purpose, the 
maximum amount of data that could be 
used in an elementary analysis was ex- 
tracted from Tables VII, VIII, and IX. 
These data consisted of the individual 
values of AK, for which mean values 
have been listed in Table X. Results of 
the calculation are expressed in terms of 
the descriptive significance level in 
Table XI. 

The descriptive significance level is the 
probability that a variation of A, as 
large or larger than that observed in the 
sample is simply the result of a chance 
combination of small random errors, that 
is, 8 combination of small factors that 
have not been accounted for. When 
this probability is small (less than 5 
per cent or preferably 1 per cent) 
statisticians say that the observed effect 
should be attributed to the existence of 
a real systematic influence present in 
the population sampled. Corre- 
spondingly, Table XI implies that there 
is a real effect of notch radius, a real 
effect of specimen width, and a real in- 
teraction between notch radius and 
specimen width (the influence of width 
changes when the notch radius changes). 
All other factors (including the notch- 
ing-heat-treating sequence, which 
might depend on the heat treating at- 
mosphere and the alloy) failed to appear 
as significant and will not be discussed 
further. The factors that showed up as 
significant will be examined with the aid 
of data additional to those in Tables X 


and XI. 
Notch Radius 


The greatest variation in notch root 


shows that such a radius can give values 
of K, of three to four times the true 
(fatigue crack) value. 

A horizontal line has been drawn 
through the mean value of the fatigue 
crack data of Fig. 4(a), and a sloping line 
has been fitted by the method of least 
squares to all of the remaining data. 
The intersection of the two lines occurs 
at a notch root radius of 0.00025 in., 
suggesting that machined notches must 
have a radius less than } mil to meas- 
ure a K, that could represent a natural 
crack. Table VIII presents data for 
the notching followed by heat-treat- 
ing sequence, and these data are con- 
sistent with the heat-treat and notch 
data of Fig. 4(a). 

Data from 3-in. wide specimens heat- 
treated and edge-notched have been 
plotted as Fig. 4(b), and data from 3-in.- 
wide specimens heat-treated and cen- 
tral-slotted have been plotted as Fig. 
4(c). Curve fitting similar to that used 
in Fig. 4(a) shows maximum permissible 
radii of 0.00024 in. and 0.00034 in., 
respectively. The data of Figs. 4(0) 
and (c) thus support the conclusion of 
Fig. 4(a), namely, for the given condi- 
tion of material. the maximum allow- 
able machined notch radius is } mil. 

Irwin (4) has suggested that the upper 
limit of notch radius for K, determina- 
tions is approximately one tenth the size 
of the crack tip plastic zone. The ex- 
pression for the plastic zone size, ry, as 
given by Irwin is: 


Second Heot of H-!i Modified 


1-in. Wide Edge Notch 
Specimens Heot Treoted 
ond Notched 
Ground Notch 
Electrical 

Discharge 

Mochining 
Fotigue Crack 


Nominal 


Second Heot of Modified 


3-in Wide Edge Notch 
Specimens Heot Trected 
ond Notched 


Descriptive 
Significance 
Effect 


Notch radius 

Specimen width 

Notching and heat treating 
sequence 

Sequence-radius interaction 

Sequence-width interaction...... 

Radius-width interaction........ 

Radius-width-sequence inter- 
action 


0.08 
-<0.005 


K2 1 /26.9\2 
and the corresponding limiting radius 
is 0.000217 in., which is consistent with 
the limit of } mil from Fig. 4(@). 

These results for the influence of 
notch radius on H-11 modified are in 
contrast to conclusions regarding the 
radius effect which can be made on the 
basis of previously discussed data for 
B120 VCA and AISI 301 (see Tables V 
and VI). For these two materials, the 
0.002-in. radius electrical-discharge-ma- 
chined central slot gave K, values in good 
agreement with those calculated for 
specimens containing central fatigue 
cracks. Thus, the influence of notch 
radius depends on the material investi- 
rated. It might be expected that alloys 
that tend to form pronounced slow 
cracks under rising load would show less 
dependence on notch radius than those 
which develop little or no such cracks. 


Effect of Width and Interaction of 
Width and Radius 

The fatigue-crack specimens(Table X) 
show no significant effect of width. 
However, the data of Table X suggest 
that higher K, values are obtained with 
narrow specimens when the notch 
radius is 0.001 in. In other words, the 
significance shown for the average width 
effect (Table X1) is entirely due to the 
width effect of the 0.001-in-radius speci- 
mens. The interaction between width 


Second Heot of Modified 


3-in. Wide Center Slotted 
Specimens Heot Treoted 
on Notched 


© Electrical Dischorge 
Machining 


Fotique Crack 


o Electrical 
Discharge 
Machining 

4 Fotique Crock 


2000034 in. 


. . . 
radius was achieved for the 1-in.-wide H 

‘ns. > correspo 3 ata hav 

been plotted in Fig. 4(a) as a linear fune- ae 0005 |o pin 
tion of the square root of the notch 
radius. Some investigators have re- 
ported K, values from tests with notch 
radii as large as 0.002 in. Figure 4(a) 
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(a) 1-in.-wide edge-notched specimens. (b) 3-in.-wide edge-notched specimens. 
(c) 3-in.-wide central-slotted specimens. 


Fig. 4.—Variation of K. with root radius. 
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and radius that was shown to be signifi- 
cant in Table X1is seen to consist of no 
effect of width for the fatigue-crack 
specimens and a major effect of width 
for specimens with a 0.001-in. radius 
notch. The same interaction is ex- 
hibited by the steeper slope of the fitted 
line for l-in.-wide specimens (Fig. 4(a) 
as compared to the slope for the 3-in. wide 
specimens (Fig. 4(6)). In summary, the 
limiting notch radius tor H-11 tempered 
at 1000 F is 4 mil for either 3- or 1-in.- 
wide specimens, but if larger radii are 
used, then the A. values increase less 
rapidly with radius for the wider speci- 
mens. ‘These conclusions on the inter- 
action between width and radius are con- 
sistent with the edge-notch data of Table 
IV. The A, values for l-in.-wide edge- 
notch specimens varied from equality 
with, to much greater than, values ob- 
tained with central-fatigue-crack speci- 
mens. In contrast, 3-in.-wide edge- 
notch specimens gave K, values that 
were in good agreement with those ob- 
tained from fatigue-cracked specimens. 


Method of Notch Fabrication 


Both electrical discharge machining 
and grinding were used to produce the 
notches of successive radii in the 1-in.- 
wide edge-notch data of Fig. 4(a). 
Within the limits of scatter there are no 
clear differences in AK, values for speci- 
mens ground or electrically slotted to the 
same radius. This result should not be 
generalized to include all possible notch- 
ing methods nor to other materials 
having fundamentally different micro- 
structures. 


Comments on Ink Staining 


In this investigation, ink staining was 
used to measure the slow crack exten- 
sion. Ink stains were generally meas- 
ured using a decimal scale graduated in 
0.020 in.; however, the precision of this 
measurement is sometimes much finer 
than the accuracy with which ink stains 
measure slow crack extension. During 
the course of this investigation, and in 
other investigations at NASA and NRL 
since the publication of the first com- 
mittee report (1), considerable experi- 
ence has been gained with the ink-stain 
technique. There is no question that a 
considerable amount of experience is 
necessary in applying the ink and in 
deciding whether or not the resulting 
pattern truly represents the slow crack 
extension. If too much ink is used, 
splattering may occur during final frac- 
ture and render the pattern useless. On 
the other hand, if insufficient ink is 
available the measured values will be 
too short. It must be remembered that 
the forces of surface tension acting on the 
ink at the crack tip will always tend to 
throw some ink ahead of the slow crack 
boundary. This means that the ink 
stains generally terminate in an irreg- 
ular manner and that even in the absence 


of any slow crack some stain would be 
observed. In this connection, it might 
be expected that higher capillary forces 
would occur as the slot space is decreased 
and therefore that specimens with 
narrow slots terminating in fatigue 
cracks would tend to throw more ink 
ahead of the slow crack boundary than 
specimens with relatively wide V 
notches. 

In any event, both halves of the speci- 
men must be carefully examined to make 
sure that each fracture surface has been 
wet by ink in the area to be measured. 
An example of the type of error that can 
result from incorrect ink stain interpreta- 
tion is given by data obtained for 1.5-in.- 
wide central-fatigue-crack specimens of 
B120 VCA. Two sets of K, data were 
computed from examination of these ink 
stains as shown in Table XII. The 
initial interpretation was fairly literal, 
with areas of ink being included which 
appeared on only one specimen half. 
The resulting mean AK, was 50,600 psi- 
Vin. More careful interpretation of 
the stains gave a value of 42,400 psi- 
Vin., which was previously reported in 
Table V and is in good agreement with 
that obtained using other specimen 
types. 


TABLE XII.—INFLUENCE OF [I 
STAIN MEASUREMENT ON Ke VAL 
FOR VCA SPECIMENS 
FATIGUE CENTER CRACK, 1.5-IN. 
NOMINAL WIDTH. 


Mean 
Specimen Ke, Cy 
Number = a/ao on/oys ksi V in. ksiV in. 
‘CLS . 9024 0.444 49.5 
9064 0.452 50.1 
‘CLSS 2.0004 0.483 52.2 


6279 0.355 
653° 0.365 
6279 0.351 


42.4 


@ Literal interpretation of ink stains. 
® Ink stain lengths corrected on basis of 
splatter. 


Fortunately, the relative accuracy in 
defining the true slow crack length in- 
creases with the length of the crack, 
since any ink irregularity at the slow 
crack boundary will be a smaller per- 
centage of the total crack length as the 
ink stain becomes longer. On the other 
hand, when the slow crack is very short, 
the ink stain is only a small percentage 
of the initial notch length, and errors in 
defining the boundary will, of course, 
have only a small effect on the measured 
K, value. For example, the major con- 
clusion from the H-11 data was that the 
maximum allowable machined notch 
radius is } mil. This conclusion might 
be thought to depend on the accuracy of 
the measurements of ink stains. How- 
ever, setting the slow crack length equal 
to the initial crack length for all the 
data of Fig. 4(a) and repeating the anal- 
ysis of Fig. 4(a) resulted in a maximum 
allowable machined notch radius of 
0.00026 in. Thus, the limiting radius of 
} mil was not changed when the ink 
stain was discounted completely. The 
ink stains should not generally be 
ignored, however, because a large change 
will occur in K, values of a material like 
P120 VCA if the initial rather than the 
slow crack length is used in the K, 
computation. 


Reproducibility of Fracture 
Toughness Values 

Reproducibility of A, values was exam- 
ined for specimens of the same type 
tested under essentially uniform condi- 
tions. Sufficient data were available 
for statistical analyses in the case of 
several specimen types of both H-11 
modified (first heat) and B120 VCA. 
These data have been summarized in 
Table XIII and represent specimens for 
which ink stain determinations were 
made at NASA by one person. 

The analysis of these data will con- 
sider the following quantities: (1) the 
sample mean X of the observed K, 
values, (2) the sample standard devia- 


TABLE XIII.—VARIABILITY OF Ke DETERMINATIONS. 


[Specimens notched and heat treated. | 


H-11, 1000 F Temper 


B120 VCA, Aged 72 hr at 900 F 


1.2, 1.3 in. 1.0 in. wide 
wide shear tool cut 
center crack edge notch 


1.5 in. wide 
fatigue shear tool cut 
center crack 


1.3 in. wide 1.0 in. wide 


center crack edge notch 


Heat Heat Heat 
treat Ke, treat Cy treat 


Ke, treat Ke, treat Ke, 


batch ksi Vin. batch ksi~/in. batch ksi*/in. batch ksi+/in. batch ksi Vin. 


29.8 g d 
30. 

29. 

33. 

32. 

35.¢ 


d 36. 
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tion, S, which is a measure of the spread 
or scatter of the data about the mean, 
and (3) the coefficient of variation de- 
fined as the ratio of the standard devia- 
tion to the mean, S/X, which gives an 
indication of how the scatter is related 
to the absolute value of the mean. The 
necessary equations for computing these 
quantities are as follows: 


and 


n 
t=1 


where X; is a particular A, value of n 
values in the sample. 

The computed values for X, S, and 
S/X are given in Table XIII. The 
assumption has been made that differ- 
ences in heat-treated batches may be 
neglected as one of the many small 
random variations typically entering 
into K,measurements. The coefficients 
of variation did not differ significantly 
among specimen types. Furthermore, 
these coefficients are within the range 
that might be expected for testing 
relatively brittle alloys. In this con- 
nection it is of interest to compare these 
results with those obtained by Driscoll 
(5) in a study of the reproducibility of 
room-temperature Charpy — impact 
values. In his investigation, many 
replicate impact tests were made under 
closely controlled conditions on a 
selected heat of SAE 4340 steel heat 
treated to yield three different energy 
levels (13, 49, and 78 ft-lb). Results for 
the lower energy level should be most 
comparable to those reported in this 
paper. The impact results, in ft-lb, 
were: 


_ Mae hine Ty pe 1 


12.7 12.8 
0.041 0.044 


Ma¢hine Type 2 


These values for S/X may be compared 
with those obtained in this investigation 
shown in Table XIII. It is not con- 
sidered that the coefficients of variation 
for the K, values are significantly larger 
than those obtained from the impact 
tests. 
Conclusions 

This investigation was confined to 7g- 
in. thick specimens that varied in width 
from 1 to 3 in. The results are there- 
fore based on width-to-thickness ratios 
that varied from 16:1 to 48:1. The 
three alloys tested were widely different 
in their composition and metallurgical 
structure. For this reason, unless other- 
wise stated, the following conclusions 
should have wide applicability to vari- 
ous high-strength alloy types. 

1. The previously stated (1) notch 
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radius requirement of 0.001 in. maxi- 
mum is too large for some alloys to 
give K, values representative of actual 
cracks. In the case of H-11 modified 
(1600 F temper) the notch radius re- 
quired is 0.00025 in.; however, this 
value will undoubtedly vary with the 
alloy. At the present time it is not 
possible to state accurately the re- 
quired radius for any given material. 
Fatigue-crack specimens of 1- and 3-in. 
widths gave the same K, values. 
This behavior was observed for mate- 
rials that varied widely in their amount 
of slow crack growth. However, the 
tests were limited to moderately brittle 
conditions (ratios of net stress to yield 
strength in the range of 0.15 to 0.40). 

2. In comparison with fatigue-crack 
specimens, 3-in.-wide edge-notch speci- 
mens with a 0.0005-in. maximum notch 
radius were found to give generally the 
same, but sometimes slightly smaller 
K, values. ‘The smaller values might be 
associated with bending stresses due 
to asymmetrical slow crack develop- 
ment in the edge-notch specimen. 

3. Ink stain determinations of slow 
crack length require careful interpreta- 
tion of the stain pattern. However, 
the reproducibility of fracture tough- 
ness values is comparable to that ex- 
pected from V-notch Charpy impact 
tests on material of comparable tough- 
ness. 

4. Specimens having shear-punched 
stress raisers were not suitable for abso- 
lute measurements of fracture toughness 
for one alloy. That is, for 70 per cent 
cold-worked AISI 301 tested in the 
transverse direction, this specimen type 


did not reveal the brittleness indicated 
by specimens with central fatigue 
cracks or sharp machined notches. 

5. ‘Tests on one alloy condition (H-11 
modified, austenitized in argon, 1000 F 
temper) indicate that the same mean 
K, values are obtained whether fatigue 
cracks or machined notches are intro- 
duced before or after heat treatment. 
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ASTM Abroad 


The Society has come full circle—from the American 


branch of an international society to an American 


Society with international scope and influence. 


= WE like it or 


not, the world is getting smaller. Man 
can circumnavigate the earth in 90 
minutes. Economic barriers are being 
lowered by common markets. Ameri- 
can industry is feeling increasing pres- 
sure of foreign competition. And the 
rude hammering of a shoe in New York 
is heard in the remotest corner of the 
planet. 

In the face of the Communist chal- 
lenge, the response of the free world- 
painful, halting, agonizing though it 
may be—is a drawing together, mili- 
tarily, politically, economically, in an 
effort to establish a common destiny. 
One imperative is to keep wide the 
arteries of international trade. For it 
is the flow through these arteries that 
nourishes the economies of all nations. 

But trade between nations, as be- 
tween men, presupposes a mutual un- 
derstanding of exactly what is being 
bought and sold. T. A. Marshall, Jr., 
in describing a rejuvenated Pan Ameri- 
‘an Standards Committee recently 
(MR&S, Oct., 1961, p. 808) said, 
“International trade ...is a great dia- 
logue for which nations must find a 
common language. That common lan- 
guage is industrial standards.... If 
the industrialization of Latin America is 
a major battle in the Cold War, then 
industrial standards are strategic weap- 
ons in our arsenal.” 

There is also a more selfish reason 
why we should take an interest in in- 
ternational standards. As Arnold Scott 
has said (ASTM Buttertin, Oct., 1960, 
p. 10), “If we are to share in interna- 
tional markets...we must become 
more standards-minded. Countries 
that are just now developing their re- 
sources and industry will most likely 
pattern their standards after interna- 
tional standards, and we shall be handi- 
sapped in the foreign market if we 
don’t participate fully. We should, 
therefore, take a more active part in 
developing international standards to 
make sure that our point of view is well 
presented.” 


What about ASTM? This Society is 
unquestionably the voice of materials 
standards for the most powerful nation 
in the free world. Is that voice being 
heard outside our own shores? The 
fact that Mr. Marshall’s words, quoted 
above, were part of a plea directed at 
U. S. industry for active support of 
Pan American standards is one clue to 
the answer. Other clues are the scope 
of ASTM participation in the work of 
the International Organization for 
Standardization (ISO); the extent of 
the contributions of foreign organiza- 
tions and individuals to the work of the 
ASTM technical committees; the num- 
ber of ventures undertaken coopera- 
tively by ASTM and foreign groups; 
and the volume of sales, exchanges, and 
gifts of ASTM publications abroad. 


ISO and IEC 


The International Organization for 
Standardization (ISO) and its affiliated 
International Electrotechnical Com- 
mission (IEC) are the world clearing- 
house for developing and promoting 
international standards. More than 
40 nations are represented in ISO, the 
United States representation being 
through the American Standards Assn. 

The European Common Market coun- 
tries have already taken steps to accept 
jointly the recommendations of ISO 
and IEC. A number of other countries 
also apparently wish to have their 
standards developed internationally 
ather than on a unilateral basis, and 
they are focusing their efforts in the 
work of ISO rather than in developing 
their own national standards. In some 
areas the international discussions are 
having a distinct impact on standardi- 
zation in the United States, and a num- 
ber of ASTM committees (see box) are 
following these international discussions 
quite closely with the thought that 
ASTM standards and _ international 
recommendations should be in harmony. 
The list of ISO and IEC projects in 
which ASTM takes an active part con- 
tinues to grow year by year. 


International cooperation in de- 
veloping standards also occurs on a less 
formal plane. Standards in draft form 
from foreign standardizing bodies are 
not infrequently submitted to ASTM 
technical committees for review and 
comment. For the most part, these 
come from English-speaking countries, 
but a growing number come from Latin 
America. Both parties benefit from this 
exchange of views on standards in the 
process of development. 


Help from Abroad in ASTM 


International cooperation is a two- 
way street. While ASTM is active in 
the cause of international standards, it 
can also be shown that foreign organiza- 
tions and individuals are contributing 
ona large scale to the work of ASTM. 

Nearly 15 per cent of the Society 
membership is from abroad. These are 
distributed all over the globe—from 
Iceland to New Zealand, from Okinawa 
to the Congo. In addition to these, 
there are nearly 200 non-Society mem- 
bers who hold memberships on the 
various technical committees. 

Also represented on ASTM technical 
committees are more than 20 foreign 
trade associations, governmental de- 
partments, and research institutes and 
standardizing bodies. ASTM provides 
a special membership privilege for 
standardizing bodies in foreign lands 
which permits them to receive the com- 
plete Book of Standards upon payment 
of the dues for individual membership. 
Many standardizing bodies, particularly 
in South America, are taking advantage 
of this. 

ASTM Headquarters frequently plays 
host to individuals and study groups 
from other lands, many of which are 
sponsored by the International Co- 
operation Administration. A recent 
check of the guest register in the lobby 
at 1916 Race St. revealed that, in the 
past few years, most of these groups had 
come from Japan, Great Britain, France, 
Italy, and Germany, but that most of 
the countries of the world were listed 
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there, and, in fact, the only major land 
area not represented was Antarctica. 

ASTM publications are also enriched 
by contributions from abroad. During 
a recent five-year period, the Society 
published 89 papers from 123 foreign 
authors located in 21 different countries, 
including Canada. On the opposite 
side of this coin are the bibliographies 
and abstracts published by ASTM in 
the fields of fatigue, electrical contacts, 
spectrochemical analysis, metal clean- 
ing, and analysis of synthetic detergents. 
In each of these an effort is made to 
survey and compile pertinent informa- 
tion from the world literature. 


Joint Ventures 


This is probably the most difficult area 
to describe, since activity is so wide- 
spread. In some cases the Society as a 
whole becomes cosponsor of an inter- 
national event; at other times it may be 
a technical committee, or perhaps just 
an interested group within a committee. 
At another level, there may be joint 
sponsorship of a publication. There 
are also the numerous arrangements for 
promoting information exchange inter- 
nationally. Some of the areas in which 
these joint ventures have taken or are 
taking place are: 


Metals 


The ASTM-ASME Joint Committee 
on Effect of Temperature on the 
Properties of Metals will cosponsor, with 
ASME and the Institute of Mechanical 
Engineers, a Joint International Con- 
ference on Creep in New York in 
August, 1963. 


ASTM is a cooperating society in the 


publication of Acta Metallurgica, an 
international journal for the science of 
metals. 

Through Committee E-3 on Chemical 
Analysis of Metals, the Society has 
arrangements for information exchange 
with the British Iron and Steel Inst. 
and with the Canadian Standards Assn. 

Committee B-3 on Corrosion of Non- 
ferrous Metals and Alloys is cooperating 
with the National Research Council of 
Canada in developing instruments for 
compiling atmospheric corrosion data. 
This program will eventually embrace 
corrosion sites in England, the Philip- 
pines, Canada, the United States, and 
the Panama Canal Zone. 

Committee A-1 on Steel recently un- 
dertook to handle United States partici- 
pation in the International Deep-Draw- 
ing Research Group. 

Rubber and Plastics 

In 1958 ASTM sponsored an Inter- 
national Symposium on Plastics Testing 
and Standardization, in behalf of ISO 
61 on Plastics. Eighteen of the 24 
papers presented at the symposium, 
held in Philadelphia, were from coun- 
tries other than the United States. 
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In 1959, ASTM cosponsored, with 
The American Society of Mechanical 
Engineers and the American Chemical 
Society, an International Conference on 
Rubber, in Washington, D.C. 


Nuclear Congress 


ASTM is one of many cosponsors of 
the biennial Nuclear Congress. At the 
1964 congress ASTM will sponsor, with 
the International Union of Testing and 
Research Laboratories for Materials 
and Construction (RILEM), a sym- 
posium on application of Atomic Phys- 
ics for Tests of Materials. 

Soils 

In 1958, Committee D-18 on Soils for 
Engineering Purposes and the Mexican 
Society of Soil Mechanics sponsored 
jointly a symposium in Mexico City. 
The 14 papers from the meeting were 
published in both Spanish and English. 


Cellulose 


Committee D-23 on Cellulose and 
Cellulose Derivatives has actively aided 
the work of the International Committee 
on Cellulose Analysis (ICCA). Since 
its organization in 1953, one of the most 
significant activities of this group has 
been to establish and stockpile eight 
standard samples of cellulose that cover 
the range of commercial interest. 
These samples permit anyone in the 
world to study new test methods on 


cellulose and to compare results with 
other methods on the same material. 
Data in this field are being correlated 
by Committee D-23 jointly with the 
American Chemical Society and TAPPI. 


Petroleum 


ASTM and the Institute of Petroleum 
(London) are pre-eminent for the pe- 
troleum standards published jointly by 
these societies. The ASTM-IP  Pe- 
troleum Tables are used throughout the 
world. Committee D-2 on Petroleum 
Products and Lubricants also maintains 
contact with the Bureau de Normaliza- 
tion due Petrole (Paris) and the FAM 
Committee of the Deutsche Norme- 
nausschuss (Hamburg). These con- 
tacts often result in the adoption of 
ASTM petroleum methods in toto or in 
modified form in British, French, and 
German standards. They also benefit 
Committee D-2 by bringing into its 
counsels the experience of groups from 
other lands. 


Passivity 

ASTM will cosponsor the Second 
International Symposium on Passivity, 
to be held in September, 1962, in 
Canada. Other sponsors are the Elec- 
trochemical Society, the Faraday So- 
ciety, and the Deutsche Bunsen Gesell- 
schaft, with financial support from the 
National Research Council of Canada. 


Technical 

Committee 

ISO 6 Paper 
ISO 17 Steel 
ISO 24 Sieves 


Material 


ISO 25 Cast Iron 


ISO 26 Copper 
ISO 27 Solid Mineral Fuels 
ISO 28 Petroleum 


ISO 33 Refractories 

ISO 35 Raw Materials for Paints, 
Varnishes, and Similar 
Products 

ISO 38 Textiles 


ISO 45 Rubber 


ISO 47 Chemistry 
ISO 50 Lac 
ISO 56 Mica 


ISO 61 Plastics 
ISO 66 Viscosity 


ISO 69 Statistical Treatment of 
Series of Observations 
ISO 74 Fiydraulic Binders 
ISO 77 Asbestos Cement 
Products 
ISO 78 Industrial Aromatic Hy- 
drocarbons 
Light Metals and Alloys 
Surface Active Agents 
Aluminum 
Insulating Oils 


Magnetic Steel 
Electrical Insulating Ma- 
terials 


Participation by ASTM in ISO and IEC 


ASTM Participant 
D-6 on Paper and Paper Products 
A-1 on Steel 
ASA Project Z23 (cosponsors: ASTM 
and the National Bureau of Stand- 
ards) 
A-3 on Cast Iron (Advisory Com- 
mittee) 
B-5 on Copper and Copper Alloys 
on Coal and Coke (Sub. X XVII) 
(sponsored by 


C-8 on Refractories 
D-1 on Paint, Varnish, Lacquer, and 
Related Products 


ASA Project L23 (sponsors: ASTM 
and the American Association of 
Textile Chemists and Colorists) 

D-11 Rubber and Rubber-like 
Materials 

I-15 on Industrial Chemicals 

D-1 Subcommittee XIII on Shellac 

Sub. IX on Mica Products of D-9 on 
Electrical Insulating Materials 

D-20 on Plastics 

Sub. 9 on Rheological Properties of 
E-1 on Methods of Testing 

Special ASTM group 


C-1 on Cement 
C- ive on Asbestos-Cement Products 


D-16 on Industrial Aromatic Hydro- 
carbons and Related Materials 

B-7 on Light Metals and Alloys 

D-12 on Soaps and Other Detergents 

ASA Project C7 (sponsor ASTM) 

D-27 on Electrical Insulating Liquids 
and Gases 

A-6 on Magnetic Properties 

D-9 on Electrical Insulating Materials 
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Mechanics 


ASTM is a member of the U. 8. 
National Committee on Theoretical 
and Applied Mechanics. This joint 
committee represents the United States 
in the International Union on T&AM. 
One of the activities of this Union is the 
sponsoring of the quadrennial Inter- 
national Congress on Applied Me- 
chanics. 


Fatigue 


Committee E-9 on Fatigue corre- 
sponds regularly with fatigue experts in 
Sweden, Australia, France, Germany, 
England, and Japan who are corre- 
sponding members of the committee. 
In this way the committee keeps abreast 
of what is being done abroad and also 
keeps those abroad informed on what is 
going on in the United States. 


ASTM Publications Abroad 
Sales 


Sales of ASTM publications abroad 
are now running at the rate of about 
10,000 orders’ per year, for a_ total 
volume of nearly $250,000. In addition 
to this, nearly $60,000 worth of X-ray 
powder data cards and index books go 
abroad every year. These cards are 
the result of a joint effort among ASTM, 
the American Crystallographic Assn., 
the British Institute of Physics, and the 
National Association of Corrosion Engi- 
neers. The data on the cards are 
gathered from many countries of the 
world. 

Foreign sales of publications oc- 
sasionally create some excitement for 
our order department. On a shipment 
to Europe some time ago of Cotton 
Yarn Appearance Boards, the photo- 
graphs, when opened for customs in- 
spection, were slashed with a knife and 
ruined. We sent a replacement ship- 
ment which, while being unloaded at 
the dock, dropped into the sea. A third 
shipment arrived safely. Since then, 
this customer has always specified air 
shipment. 

On one order for petroleum standards, 
sent to the Far East just before the 
Japanese breakthrough in 1941, we re- 
ceived many urgent letters from the 
home office in Europe asking us to ex- 
press an opinion as to whether the 
books had reached their destination 
ahead of the Japanese. Just after the 
end of the war, a large shipment of 
books was returned to us, which had 
evidently been held in a warehouse 
somewhere in the Far East all during the 
war. They had mildewed and dis- 
integrated to the point where they were 
worthless, even as scrap paper. 

One shipment of the Book of Stand- 
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ards, worth several thousand dollars, 
was sunk in a collision in a dense fog in 
New York Harbor. More than one 
shipment has been returned to us 
charred and waterlogged after a fire at 
sea. 


Exchanges 


Some 20 foreign organizations and 
schools receive ASTM publications on a 
free or exchange basis. In addition to 
these, MR&S is exchanged with about 
40 foreign periodicals and sent free to 
more than 100 recipients abroad. The 
Society also cooperates whenever pos- 
sible with the Engineers and Scientists 
Committee of the People-to-People 
Program. This organization is operated 
by retired executives who donate their 
time to sending books overseas. 

This year, ASTM is participating in 
the Trade Missions Program of the 
Bureau of Foreign Commerce, U. 8. 
Department of Commerce, by contrib- 
uting copies of MR&S and the Book of 
Standards. The Bureau adds _ these 
publications to the commercial libraries 
it sends to foreign countries, which are 
then used by Trade Mission members 
and our embassies and consular posts to 
bring to the attention of foreign busi- 
nessmen the services and products 
available from U. S. firms. 


Translations 


A number of ASTM standards have 
been translated into foreign languages, 
principally Spanish, and plans are afoot 
for more. Some years ago the U. 8. 
Department of Commerce translated 
into Spanish and Portuguese a group of 
standards for metals. In 1948 the 
Republic of Argentina translated into 
Spanish and published the compilation 
of standards on petroleum. In 1941 
ASTM published a special compilation 
of standards on refractories which had 
been translated into Spanish under the 
auspices of the American Refractories 
Inst. Parts of the ASTM-IP Petroleum 
Measurement Tables have been trans- 
lated into Spanish for use in Venezuela. 

Last year we gave permission to the 
United Nations to translate into French 
and Spanish and publish a group of soils 
standards in a proposed manual on 
stabilized soil construction for housing. 
This project is being supported by the 
UN Technical Assistance Program. 

‘A proposal for a rather extensive 
translation of selected ASTM standards, 
with the help of the International Co- 
operation Administration, is now under 
consideration in the Department of 
Commerce. 


With Influence: Responsibility 


This brief account of the major 
aspects of ASTM on the international 
scene by no means exhausts the subject. 
A complete listing, in fact, would impose 
undue hardship on the researcher and 


on the reader alike. It does serve, 
however, to illustrate the fact that this 
Society, which began in 1898 as the 
American Section of the International 
Association for Testing Materials, has 
become truly international in scope and 
influence. 

International influence, however, 
brings international responsibilities. If 
the members of this great and unique 
Society wish to see that influence grow, 
they must be prepared to shoulder that 
responsibility. If the admonitions of 
Messrs. Marshall and Scott, cited 
earlier, are taken at their face value, we 
must be prepared to believe that the 
economic well-being, perhaps — the 
chances for survival, of our nation will 
be improved in proportion to our efforts 
in the area of international standardiza- 
tion. 


Literature Searches Now 
Available from OTS 


Tue Orrice of Technical 
Services, in cooperation with the Science 
and Technology Division of The Library 
of Congress, has launched a new service, 
which offers ‘tailor-made’ bibliogra- 
phies of material in two major Govern- 
ment literature resources. 

Under the new plan, OTS will compile 
lists of relevant publications from 
among its holdings of Government re- 
search reports, unclassified and declassi- 
fied AEC reports, technical translations, 
and Government-owned patents. At 
the same time, the Science and Tech- 
nology Division of The Library of Con- 
gress will provide citations, with or 
without abstracts, to publications in 
the Library’s science and technology 
collections, 

The domestic report collections of 
OTS constitute a rich and growing con- 
centration of information deriving from 
Government-sponsored research and 
development. In addition, through the 
translation collection, access is provided 
to valuable information, in English, re- 
sulting from foreign science and tech- 
nology. The science collections of The 
Library of Congress, which are pre- 
eminent in many disciplines, cover 
broadly the world output of literature 
in all major fields of science and tech- 
nology. 

Two types of literature service are 
offered. The first is a ‘current aware- 
ness” bibliography service, which 
enables the subscriber to keep abreast of 
new developments in his field of interest 
on a periodic basis. The second is a 
retrospective bibliography service, which 
results in a list of the literature available 
at the time the request is made. 

Details are available from any Depart- 
ment of Commerce Field Office or from: 
Technical Information Div., OTS, 
Washington 25, D. C. 
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Society Affairs 


Program Set for Electroforming Symposium 


Will cover applications, uses, and properties 


THE FIRST COMPREHEN- 
SIVE coverage of a new and growing in- 
dustry, with great potential for the 
future, will be offered by recognized 
authorities in the field at the Symposium 
on Electroforming, to be held Feb. 6-7, 
1962, during ASTM Committee Week 
in Dallas, Tex. This symposium will be 
of great value to both the materials 
engineer and the designer looking for a 
new means of filling the design-tech- 
nology gap. 
Electroforming is the science of creat- 
ing or reproducing objects by electro- 


Following Committee Week: 


of electroformed metals 


deposition. This method of fabrication 
is already being used in many applica- 
tions for producing articles of simple or 
complex shape to extremely close di- 
mensional tolerances—from tiny orifices 
for hydraulic control devices to wind 
tunnel venturis weighing several thou- 
sand pounds. 

The two-day symposium will include 
papers and discussions on the solutions 
used, the techniques employed, and 
the use of the science in the production 
of many different types of objects. 
This is a subject of growing national 


Tour to Mexico City and Acapulco 


FLUSHED WITH the success 
of the post-Annual Meeting Conference 
in Bermuda last June, Headquarters 
has arranged for a similar week-long 
affair in Mexico following Committee 
Week in Dallas. The tour dates: 
February 9-17, 1962. The cost: only 
$175 per person for double accommoda- 
tions. The itinerary: 

Friday, Feb. 9, depart Dallas on 
American Airlines Flight 783 at 12:50 
p.m., arrive Mexico City at 5:40 p.m. 
Only 37 tourist seats available on first- 
come-first-served basis, remainder are 
first-class seats at slightly higher fare. 
Limousine to Hilton Continental Hotel 
in Mexico City. First evening cocktail 
reception. Only one lunch is included 
in Mexico City portion of tour to leave 
you free to choose among the many 
wonderful dining facilities. 

Saturday morning, limousine tour of 
Mexico City. Afternoon tour to Uni- 
versity of Mexico City with guided 
lecture through School of Engineering, 
Art, and Design. Sunday, tour to 
Benito Juarez housing project, visit to 
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interest, and the papers will, for the 
most part, present new and previously 
unpublished material in the field. 

Every aspect of the subject will be 
covered, including the design, manu- 
facture, use, and choice of materials for 
patterns; rack design, anode distribu- 
tion, and methods for local control of 
current density in the bath; plating 
baths, effect of bath contaminants on 
properties of the product, and control of 
contaminants; physical properties of 
electroformed hardware; types of ap- 
plications where electroforming is use- 
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ful; and experience with electroforming 
in many different types of industry 
from phonograph records to plasma are 
torches. The detailed program follows: 


Session A—Introduction, 
Solutions, and Deposit 
Properties 


9:00 a.m., Tuesday, Feb. 6, E. B. 
Saubestre, chairman 

Introduction to Electroforming—A. K. 
Graham, Graham, Savage and Asso- 
ciates, Inc. 

Modern Electroforming Solutions and Their 
Applications—M. B. Diggin, 
Van Winkle-Munning Co. 

Physical and Mechanical Properties of 
Electroformed Nickel at Elevated and 
Subzero Temperatures—C. H. Sample 
and B. B. Knapp, International Nickel 
Co., Ine. 

Physical and Mechanical Properties of 
Electroformed Copper—W. H. Safranek, 
Battelle Memorial Inst. 


Hanson- 


Session B—Engineering, 

Automotive, Sound, and 

Miscellaneous Parts 

Manufacture 

2:00 p.m., Tuesday, Feb. 6, A. H. DuRose, 
chairman 

Practical Methods in the Use of Electro- 
forming Masters, Mandrels, and Matrices 


F. R. Bottomley, Gar 
Parts, Ine. 


Precision 


floating gardens of Noclhumilco, luncheon 
in Mexican home, and an exciting after- 
noon at the bull fights. Monday and 
Tuesday left to your own imagination. 

Wednesday, depart 1:00 p.m. fer 
one-hour flight to Acapulco, fare in- 
cluded. To Las Brisas Hotel. Break- 
fasts and dinners included. Thursday 
free for sunning or swimming from the 
beach or in the natural-rock pool. 
Friday afternoon, cruise on beautiful 
Acapulco Bay, followed by dinner at 
La Perla and the night show of the 
famous cliff divers Saturday, frequent 
plane departures from Acapulco permit 
you to arrange your own transportation 
home to suit your convenience 

Special group price includes hotel 
accommodations in Mexico City and 
Acapulco, transfers, hotel reception, 
sightseeing, one-way air fare to 
Acapuleo, one lunch only in Mexico 
City. Price does not include air fare 
from Dallas to Mexico City ($54.90 
tourist, $69.80 first class), air return 
from Acapuleo to home, $4 Mexican 
tourist visa. Proof of U.S. citizenship 
is required as well as valid smallpox 
vaccination for re-entry. 


$17 
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per person 
double 


The Application of Electroforming to the 
Manufacture of Disc Records—A. M. 
Max, Radio Corporation of America 

Electroforming Plastic Molds for the Auto- 
motive Industry—P. J. Ritzenthaler, 
Plating Engineering Co. 

Manufacture of Typing Wheel Electrotypes 
and Other Electroformed Piece Parts— 
K. W. Franks, Teletype Corp. 


Session C—Aviation and 
Aerospace Applications 


9:00 a.m., Wednesday, Feb. 7, R. B. 
Saltonstall, chairman 

Electroforming Hardware for Aerospace 
Vehicles—D. L. Allie and J. C. Ladd, 
General Dynamics Corp. 

Alloy Electroforming for High-Temperature 
Aerospace Applications—M. E. 
Browning, General Dynamics Corp. 

Electroforming Supersonic  Pitot-Static 
Tubes—F. K. Savage, Savage-Rowe 
Plating Co., Inc. 

Electroforming of Venturi-Type Liners 
for Wind Tunnels and Other Applica- 
tions—P. C. Silverstone, Electroforms, 
Ine. 


Session D—Open Forum 
Discussion 


2:00 p.m., Wednesday, Feb. 7, A. D. 
Squitero, chairman 
This session will include a motion pic- 
ture on the manufacture of electrotype 
printing plates. 


Letter Ballot Returns 


Tue Society letter ballot 
dated September 1, 1961, contained two 
items affecting the By-laws and 305 
items affecting standards. A canvass of 
the returns indicates that all items are 
approved. The changed sections of the 
By-laws should now read as follows: 


Article IV. Duties of Officers. 

Section 5 (new section).—The Board 
of Directors may, in its discretion, ap- 
point a member or members, or other 
person or persons, to represent it at 
meetings of societies of kindred aim or at 
public functions. Such delegates may 
be designated as “Honorary Vice-presi- 
dent,” and their duties shall terminate 
with the occasion for which they are 
appointed. 

Renumber old Section 5 as Section 6. 


Article VIII. Dues. 

Section 5.—Any person elected after 
six months of any fiscal year shall have 
expired may pay only one-half of the 
amount of dues for that fiscal year. 

Section 6 (new Section).—At its dis- 
cretion, the Board of Directors may con- 
fer life membership upon any person 
who is an individual member. 


seu 


Return to: 


Thomas A. Marshall, Jr., 


Executive Secretary 


American Society for Testing and Materials 


1916 Race Street 
Philadelphia 3, Pa. 


Enclosed is my deposit of $ 


Mexico City and Acapulco, Feb. 9-17, 1962. 


Name 


($25: per person) tor 


I will remit full payment no 


Address 


Single | | 


Double | 


Please make checks payable to the American Society for Testing and 


Materials. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
later than Jan. 8, 1962. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
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| 
| 
| 
| 
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(number of persons) toward the ASTM Post-Committee Week tour to : 
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| 


891 


* 

4 

| 

+ 
j 

4 

| 
| 

2 

| 
} 

4 
ia 
Be 

2a 

7 ee. 3 


A Distinguished Citizen 
Tribute from the City of Philadelphia 
was awarded to ASTM President Miles 
N. Clair on Sept. 18 by Philadelphia’s 
Mayor Richardson Dilworth at a spe- 
cial ceremony held in the Mayor’s Re- 
ception Room at Philadelphia City Hall. 
The tribute honored Dr. Clair for his 
achievements in the world of engineer- 
ing and for his many contributions to his 
community. The text of the tribute: 


Philadelphia’s reputation as a seat of 
scientific and technical endeavor is world- 
wide. Any roster of the distinguished men 
and women associated with its institutions 
must include Dr. Miles N. Clair, president 
of The Thompson & Lichtner Co., Inc., 
and new president of the American Society 
for Testing Materials. 

Dr. Clair spent his boyhood in Pennsyl- 
vania, and was graduated from West 
Philadelphia High School. He received 
his engineering education at Drexel Insti- 
tute of Technology, taught there for sev- 
eral years, and returned in 1951 as one of 60 
honored alumni. In 1960 the school con- 
ferred on him its Honorary Doctor of En- 
gineering Degree. Other recognitions 
have come from many leading engineer- 
ing organizations and philanthropic and 
civic agencies in which he is active. 

More than any other engineer, Dr. Clair 
has been credited with developing the use 
of pre-cast and pre-mixed concrete. His 
company pioneered in developing ready- 
mixed concrete procedures, permitting 
trucks to supply concrete to projects in 
large quantities. Under his direction, his 
company originated many _pre-casting 
methods. Bridges, airports, military 
bases, and other major facilities built by 
his firm are located both in this country 
and abroad. Dr. Clair’s personal re- 
search, writings, and consultation service 
have contributed greatly to the advance- 
ment of concrete construction. 

Honor accorded Dr. Clair stems from 
the bedrock of great achievement, in 
turn based on his outstanding personal 
qualities of imagination, thoroughness, 
and boundless energy. In view of his pro- 
lifie creativity and his service in further- 
ing human betterment, bringing honor to 
himself and this City’s institutions, the 
City of Philadelphia elects to award this 
tribute. 


On receipt of the award, Dr. Clair, in 
turn, paid tribute to the Society. “In 
accepting this citation,” he said, “I do 
so conscious not only of the honor you 
do me but of the recognition it gives to 
the profession of civil engineering, to 
which I belong, to the American Society 
for Testing and Materials, of which I 
am president, and to the schools of 
Philadelphia, of which | am a graduate. 

“The civil engineering profession has 
had a large part in the development of 
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this country to the position of the great- 
est in the world; and its work is evi- 
denced by the highways, harbors, 
bridges, buildings, and other structures 
that surround us and contribute to our 
health, welfare, and happiness. The 
activities of the American Society for 
Testing and Materials, which was organ- 
ized in Philadelphia on June 16, 1898, 
and which has maintained its head- 
quarters here ever since, are vitally im- 
portant to the industrial, technological, 
and scientific progress of our country. 
This organization is unique in the world 
in that it develops by the voluntary 
cooperative action of scientists and tech- 
nical men representing producers, con- 
sumers, government agencies, and uni- 
versities standards for materials and for 
the testing of materials. These stand- 
ards provide a basis for quality specifi- 
cations to meet the desired use and a 
method of testing to check whether the 
specifications are met. Resulting econ- 
omy of production of standard quality 
materials and the freedom of competi- 
tion thus made possible are two of the 
major factors in the high productivity 
and low cost of American industry. 
“My sincerest thanks to you, Mayor 
Dilworth, and to the City of Philadel- 
phia for this great honor.” 


Offers of Papers for 1962 


The Administrative Committee 
on Papers and Publications will 
meet early in February to consider 
the papers to be published by the 
Society in 1962 and to develop 
the programs for the Annual 
Meeting (New York, June 24-29) 
and the Fourth Pacifie Area 
National Meeting (Los Angeles, 
Sept. 30-Oct. 5). 

All those who wish to offer 
papers for presentation at either 
or both of these meetings and 
publication by the Society should 
send these offers to Headquarters 
not later than January 10, 1962. 

All offers should be accom- 
panied by a summary that makes 
clear the intended scope of the 
paper and indicates features of 
the work that will, in the author’s 
opinion, justify its publication 
and inclusion on the program. 

Forms for supplying this in- 
formation are available from 
ASTM Headquarters. 
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ASTM Board of Directors 
Highlights of September Meeting 


HE BOARD MET at Head- 
quarters in Philadelphia, Sept. 19, 1961. 
Present were: President M. N. Clair; Vice- 
presidents R. W. Seniff and A. C. Webber; 
Past-presidents K. B. Woods, F. L. LaQue. 
and A. A. Bates; Directors A. R. Belyea, A. 
M. Bounds, L. Vv. Cooper, A. G. H. ve 
B. W. Gonser, J. C. Harris, >. J. Kanter, C. 
Kent, W. A. Kirklin, G. M. Kline, 
Miller, C. F. Nixon, J. B. Rather, Jr., H. 
Wilde, W. R. Willets, and I. V. W illiams. 
Staff members present: T. A. Marshall, Jr., 
executive secretary; R. te. Hess, associate 
executive secretary; R.J. Painter, consultant 
to the executive secretary; and F. F. Van 
Atta, treasurer. Other Staff members were 
in attendance as the need for their presence 
arose. 


Reappointments 


The Board made the following reappoint- 
ments: T. Marshall, Jr., as executive 
secretary; R. E. Hess as associate executive 
secretary; F. F. Van Atta as treasurer; and 
Miss Dorothy P. Douty as assistant treasurer. 


Pan American Standards Committee 


The Executive Committee approved a 
contribution of $250 toward the $5000 dues 
which the American Standards Assn. pays to 
the Pan American Standards Committee. 


Membership on Administrative 
Committees 


Effective January, 1962, persons appointed 
to Administrative Committees must be either 
personal members of the Society or official 
representatives of company or sustaining 
memberships. 


Dues Exemptions 


Exemption from further payment of dues 
will be offered to those who have been per- 
sonal members for 35 years or those who 
have been personal members for 25 years 
and whose total of age and years of personal 
membership equals 95 years. Such dues- 
exempt members will continue to receive 
MRE€&S but not the complimentary Part of 
the Book of Standards. 


1962 Budget 


The Board approved a budget for 1962 of 
nearly $2 million. The 1961 budget was 
about $1.5 million. 


Headquarters Expansion 


The Board approved the recommendation 
of the Headquarters Expansion Committee 
that a new and expanded Headquarters 
building be erected on the present Race- 
Cherry St. site. 


Nominating Committee 


The following were appointed to the 
Nominating Committee: Members: W. H. 
Mayo, L. A. O'Leary, G. H. Harnden, H. M. 
Hancock, C. F. Lewis, and F. G. Tatnall. 
Alternates (respectively) : 
P. V. Garin, S. A. Standing, H. C. Cross, 
Cecil Shilstone, and J. A. Truitt. 


DMS By-laws 


The By-laws of the Division of Materials 
Sciences were approved. Division Chairman 
K. B. Woods announced that a one-day 
session on stress - strain - time - temperature 
relations in materials will be sponsored by 
the Division at the Society’s 1962 Annual 
Meeting in New York. 


West Coast Meeting 


Appointments of the members of the 
General Committee on Arrangements for the 
Fourth Pacific Area National Meeting (Los 


November 1961 


Angeles, Sept. 30-Oct. 5, 1962) were con- 
firmed. Officers of this are: 
chairman, Ernst Maag, California State 
Department of Public Works, Los Angeles; 
vice-chairman, W. ‘° Wright, Kistner, 
Wright & Wright, Los Angeles; vice-chair- 
man, P. E. McC oy, American Bitumuls and 
Asphalt Co., San Francisco; Secretary, Carl 
Hurty, Los Anacles Department of Water 
and Power; treasurer, C. Test, Riverside 
Cement Co., Los Angeles. 


Districts 


On recommendation of both Districts con- 
cerned, the Board voted to transfer the 
Eastern Shore of Virginia from the Phila- 
delphia to the Washington District. 


Awards 


Establishment of an ‘“‘ASTM Award to 
Executives’”’ was approved. Purpose: ‘‘To 
honor an executive who, through his out- 
standing interest and support, has furthered 
the accomplishments of ASTM.” This 
award will be made not more often than once 
a year. 

The Board also approved the establish- 
ment of an ‘‘Adhesives Award.”’ Its pur- 
pose: ‘‘To recognize outstanding work in the 
science of adhesion and/or the technology of 


adhesives. This work may consist of a 
single achievement or a series of achieve- 
ments over a period of time by one or more 
investigators.’”’ This award may be made 
yearly, with the recipient selected by com- 
mittee D-14 on Adhesives. The certificate 
and honorarium will be furnished through the 
generosity of Adhesives Age magazine. 


Technical Activities 


Synthetic Polymer Roofing Solutions.—The 
scope and membership of Committee D-8 on 
Bituminous Materials for Roofing, Water- 
proofing, and Related Building or Industrial 
Uses will be enlarged so that it can undertake 
the development of standards for synthetic 
polymer roofing solutions. Committee D-11 
on Rubber and Rubber-like Materials will 
also participate in this work. 

Nomenclature and Definitions.—Committee 
E-8 on Nomenclature and Definitions will be 
reorganized to enable it to function more 
effectively 

Numerical Data.—The President was 
authorized to appoint a Special Committee 
on Numerical Data with the following se ope: 

1. Encourage accumulation, evaluation, 
and dissemination of data on pure substances 
and commercially important materials. 

2. Improve communications among 
ASTM groups and others working in this 
general area 

3. Encourage use of standard methods for 
presentation of data. 


D-20 Secretariat.—The Board approved the 
request of Committee D-20 on Plastics for 
Staff secretarial service as an interim measure, 
pending completion of the over-all study of 
this subject by the Long Range Planning 
Committee. 


MEETINGS 


Date Group 
Committee B-6 on Die-Cast Metals and Alloys 


Dec. 4-5 


Dec. 6 
(tentative ) 
Dec. 6-7 


New York District 


Cast and Wrought 
Dec. 7 
Materials 


1962 
Jan. 7 Committee D-19 on Industrial Water 


Jan. Committee E-18 on 


Jan. Committee A-1 on Steel 


Jan. ) Committee D-2 on Petroleum Products and 


Lubricants 


Jan. Committee D-5 om Coal and Coke 


Jan, 2- Committee D-23 on Cellulose and Cellulose 


Derivatives 


Jan. 25-26 Committee D-6 on Paper and Paper Products 


Jan. 29-30 
Industrial Chemicals 


Jan. 29-31 
and Related Products 


Feb. 5-9 Committee Week 


June 24-29 Annual Meeting 


Sept. 30-Oct.5 Pacific Area Meeting 


Feb. 4-8 Committee Week 


June 23-28 Annual Meeting 


Committee B-7 on Light Metals and Alloys, 


Committee D-21 on Wax Polishes and Related 


Sensory 
of Materials and Products 


Committee E-15 on Analysis and Testing of 


Committee D-1 on Paint, Varnish, Lacquer, 


Place 
Washington, D. C. 
(Mayflower) 
New York, N. Y. 


Washington, D. C. 
(Willard) 

New York, N. Y. 
(Hotel Roosevelt) 


West Palm Beach, Fla. 
(Town House) 

West Palm Beach, Fla. 
(Town House) 

Atlanta, Ga. 

(Atlanta Biltmore) 

St. Louis, Mo. 
(Chase-Park Plaza) 

Pittsburgh, Pa. 
(Webster Hall) 

New York, N. Y. 
(Commodore) 

New York, N. Y. 
(ASA Head- 
quarters) 

Philadelphia, Pa. 
(Benjamin 
Franklin) 

St. Louis, Mo. 
(Statler) 

Dallas, Tex. 
(Statler-Hilton and 
(Sheraton-Dallas) 

New York, N. Y. 
(Statler) 

Los Angeles, Calif. 
(Statler-Hilton) 


Evaluation 


Montreal, P. Q. 
(Queen Elizabeth) 

Atlantic City, N. J. 
(Chalfonte-Haddon 
Hall) 
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International Deep - Drawing Research 
Group.— United States participation in this 
group will be handled by Committee A-1 on 
Steel. 

. Technical Assistant for C-1.—J. R. Dise 
was reappointed technical assistant to Com- 
mittee C-1 on Cement for an additional year. 


ECPD 


The Executive Secretary was directed to 
explore with the Engineer's Council for Pro- 
fessional Development how ASTM might 
best cooperate with ECPD, particularly in 
the area of accrediting engineering curricula 
in the materials field. 


Change of Society’s Name 


It was reported that the Society’s name had 
been officially changed to the American 
Society for Testing and Materials with 
the signing of a court decree on Sept. 18, 
1961, amending the Society's Charter. Ap- 
proval to request such amendment was 
granted by vote of the membership at a 
business meeting held June 27, 1961, during 
the Annual Meeting. 


International Symposium Postponed 


It was announced that the Joint Inter- 
national Symposium on Applications of 
Atomic Physics for Tests of Materials, 
originally scheduled for 1962, will be post- 
poned until the time of the next Nuclear 
Congress, in 1964. 


Appointments to Administrative and 
Special Committees 


Administrative Committee on District 
Activities —H. F. Beeghly, E. J. Dunn, Jr., 
W. J. Klayer, C. S. Maenair, F. J. Mardulier, 
H. FE. Montgomery, Cedric Willson. 

Administrative Committee on Papers and 
Publications.—Thomas Hazen, R. C. Milenz, 
F.C. Schuman, F. B. Stulen. 

Administrative Committee on Research. 
W. 0. Baker, J. H. Jackson, E. I. Shobert, 
B. L. Wilson. 

Administrative Committee on Simulated 
Service Testing.—-J. W. Goff, W. J. Ham- 
burger, A. F. Jones, E. F. Seaman, H. H. 


Zurburg. 
Administrative Committee on Stand- 
ards.—-G. H. Harnden, L. J. Jacobi, I. V 


Williams. 
Richard L. Templin Award Committee. 
L. J. Markwardt. 


Sam Tour Award Committee.—Jerome 
Strauss. 
Fdgar Marburg Lecture Committee. 


A. A. Bates, J. C. Harris, C. A. 
R. F. Legget, E. I. Shobert. 
H. W. Gillett Lecture Committee.—A. A. 
Bates, C. A. Carpenter, C. A. Lorig. 
Charles B. Dudley Medal Committee. 
Samuel Epstein, P. V. Faragher, P. V. Garin, 
. V. Emmons. 
Award of Merit Committee. 
F.C. Burk, E. R. Thomas. 
Committee on Fellowships and Grants-in- 
Aid.— K. B. Woods. 
Advisory Committee on Corrosion.—C. P. 
Larrabee. 
Committee E-1 on Methods of Testing. 
R. P. Lathrop, W. J. McCoy, E. T. Scafe, 
Howard Tangenberg, R. D. Thompson. 


Carpenter, 


A. A. Bates, 


Other Appointments 


Society representative to the International 
Symposium on Microchemical Techniques, 
Aug. 13-18, 1961, at The Pennsylvania State 
University.—A. Steyermark. 

ASA Sectional Committee on Radiation 
Protection (N7).—J. B. Trice. 

ASA Sectional Committee on Hydraulic 
Cements (Al).—T. B. Kennedy. 

Subcommittee on Plastic Pipe Fittings of 
ASA Sectional Committee on Pipe Flanges 
and Fittings (B16).—J. Jaglon. 

ASA Sectional Committee on Pipe Flanges 
and Fittings (B16).—K. W. Haupt. 

Suggested committee of the American 
Public Health Assn. to determine methods 
of testing that should be included in a 
manual on air pollution.—Morris Katz and 
M. D. Thomas. 
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ASTM Standards at Work 


United Engineering Center 


More 44 ASTM 
standards were cited in the construction 
specifications for the United Engineering 
Center, the 20-story glass and stainless 
steel building in New York, which re- 
cently became the new home for 18 
major engineering societies and the 
Engineers Joint Council. 

Containing about 250,000 sq ft of 
floor space, the Center is a welded struc- 
tural steel frame with exterior curtain 
wall construction. All window walls 
are faced with stainless steel, with fixed 
plate glass windows and_blue-tinted 
glass spandrels. Perimeter columns of 
the tower are exposed on the outside 
and sheathed in stainless steel. The en- 
trance lobby is marble-walled, and ter- 
razzo-floored corridors lead to meeting, 
dining, and semipublic rooms and to four 
automatic push-button passenger eleva- 
tors. 

ASTM standards used were: 


Foundations 
Concrete aggregates, portland cement, re- 
inforcing bars, and strength of concrete: 
A 15, C 33, C 39, C 87, C 131, C 150 


Structural Steel 
Structural steel, welding electrodes: 
A141, A233 


Concrete Arches 
Steel pipe, wire fabric for reinforcing, 


concrete aggregates: A 185, A 315, 
C 330 
Masonry 
Lime, brick, concrete masonry units: 


C 5, C 27, C 62, C 90, C 129, C 207 

Waterproofing, dampproofing, caulking, 
roofing, coal tar, asphalt: D 227, 
D 447, D 450 

Plastering, wallboard, gypsum, Keene’s 
cement, lime: C5, C22, C28, C35, 
C 79, C 206 

Tile work and terrazzo, masonry cement: 
C 91, and general references to ASTM 
standards covering sand and cement. 


Paint 
Paint, paint products, protective coatings: 
A 123, B 6, D 13, D 79, D 81, D 234, 
D 260, D 360, D 476, D 477, D 600, 
D 962, D 1187 


The building was constructed at a 
cost of about $12 million, most of the 
money coming from contributions of 
many thousands of individual engineers, 
augmented by substantial gifts from 
industry. Funds were raised for the 
building, and its over-all planning and 
construction supervised, by the United 
Engineering Trustees, Inc. The archi- 
tects were the firm of Shreve, Lamb & 
Harmon Associates, of New York, whose 


notable achievements include the Em- 


pire State Building. Turner Construc- 
tion Co. was the general contractor. 

Though there may be no revolu- 
tionary concept in this edifice, it is a 
great symbol of a proud profession. 
When the time came for the engineers to 
create their own headquarters, the 
improvements developed for others were 
incorporated in the Center. In other 
words, the profession’s best service to 
itself was to do what it has been doing 
for others all along. 


Electron Microscopy Congress 
Set for Next Year 


Tue Execrron Micro- 
scope Society of America will be the host 
for the International Federation of 
Electron Microscope Societies at the 
Fifth International Congress for Elec- 
tron Microscopy, to be held in Philadel- 
phia, Pa., Aug. 29-Sept. 5, 1962. The 
last Congress was held in Berlin in 1958. 

The committee hopes to have avail- 
able for each active member at the Con- 
gress a bound copy of the scientific 
papers at the time of registration. Ad- 
dress inquiries to the Congress, 7701 
Burholme Ave., Philadelphia 11, Pa. 
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ASA Survey Shows Increasing 
Reliance on Standards 


INCREASED RELIANCE 
upon standards standardization 
programs to offset the cost-profit squeeze 
was reported by 67 companies respond- 
ing to a recent American Standards 
Assn. questionnaire. Without excep- 
tion, all firms stated that their stand- 
ards activities had contributed sub- 
stantially to reducing costs. 

Specific savings information was made 
available by 15 of the companies. Re- 
ported savings ranged from 1 to 20 per 
cent of gross income. Other companies 
reported a range of $3 to $5 gained for 
each $1 put into standards work. 

Over two thirds of the companies 
indicated that standardization is being 
extended to more areas of company op- 
erations. That this is being accom- 
plished through company standards com- 
mittees using a standards engineering 
staff for administrative servicing is im- 
dicated by responses to three related 
questions. Two thirds of the companies 
reported no recent increase in either 
standards personnel or department 
budget. However, over half indicated 
that company standards committees are 
being widely used. 


Errata 


IN THE PAPER by 
P. J. Sereda, “Characteristics of 
Moisture Deposition on Corrosion 
Specimens,” R&S, Sept., 1961, 
pp. 719-723, several of the figure 
captions were misplaced. The 
captions should read as follows: 

Fig. 1, p. 720, top row of photos, 
left to right: “(7/) Zine, 0.10 in.; 
(2) Stainless steel, 0.065 in.; (3) 
Zinc-plated steel, 0.035 Bot- 
tom row, left to right: ‘(6) 
Galvanized steel, 0.017 in.; (5) 
Aluminized steel, 0.030 in.; (4) 
Moisture-sensing element, zine, 
0.10 

Fig. 2, p. 720, top row of photos, 
left to right: “(8) Steel, 0.10 in., 
corroded; (7) Steel, 0.025 in., 
corroded; (6) Zine, 0.025 in.; 
(5) Zine, 0.05 in.”’ Bottom row, 
left to right: “‘(7) Zine, 0.30 in.; 
(2) Zine, 0.20 in.; (3) Zine, 0.10 
in.; (4) Moisture-sensing  ele- 
ment, zinc, 0.10 in.” 

Fig. 4, p. 721, top row of photos, 
left to right: ‘(/) Steel, corroded; 
(2) Zine; (3) Stainless steel.” 
Bottom row, left to right: ‘‘(6) 
Copper; (5) Galvanized steel; 
(4) Aluminized steel.” 

Fig. 5, p. 722, the caption under 
the lower right-hand photo should 
read “163 hr’’ instead of “16 hr.” 
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COMING MR&S PAPERS 
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TECHNICAL COMMITTEE NOTES 


Stainless Steel Unsullied by Time, Elements 


After more than 30 years of experience, ASTM 
inspection team gives architectural stainless steel a clean 


bill of health. 


USE of. stainless 


steel in architectural applications was 
only a gleam in the manufacturer’s eye 
in 1924, when ASTM held its first sym- 
posium on corrosion-resistant alloys. 
By 1929, when Committee A-10 on 
lron-Chromium, Iron-Chromium-Nickel 
and Related Alloys began operation, 
type 302 stainless steel was being used 
in the body and spire of the Chrysler 
Building in New York, and other major 
installations quickly followed. In 1937 
Committee A-10 felt the time was ripe 
to determine how these installations 
were holding up in service. An in- 
spection committee was formed and 
made its first report in 1939.! In 1961, 
the report of the seventh inspection of 
buildings summarized experience with 
30 years of exposure of stainless steel. 


Under the Grime, Shine 


The 1960 inspection first examined 
the oldest structure using stainless 
steel, the Chrysler Building in New 
York City. The type 302 stainless steel 
spire had not been cleaned since its 
erection in 1929-1930. The surfaces of 
the spire, which were examined through 
windows on the 71st floor, were covered 
with a black deposit, but there was no 
evidence of any rusting underneath. 
There was a small amount of super- 
ficial red deposit on the window sills, 
which was thought to be caused by 
chlorides. 

At the 6ist floor level, the surfaces of 
the tower were covered with dirt, but 
under the dirt there were practically no 
indications of pitting. The gargoyles 
had much less dirt adhering to their 
surfaces than the tower surfaces, pre- 
sumably because they were projecting 
and were subject to better cleaning by 
the weather. There was no evidence of 
pitting on the surfaces of the gargoyles. 


1 Proceedings, Am. Soc. Testing Mats., Vol. 
39, p. 197 (1939). Subsequent reports: 
Vol. 40, p. 118 (1940); Vol. 46, p. 593 (1946); 
Vol. 48, p. 137 (1948); Vol. 49, p. 138 
(1949); Vol. 55, p. 160 (1955); and Vol. 61 
(1960). 
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The Empire State Building, ereeted in 
1931, made use of large amounts of type 
302 stainless steel on the exterior. The 
pilasters on the tower were examined 
last year from the 89th floor level. 
These had never been cleaned, but there 
was no trace of corrosion on the south 
and west sides and there were only faint 
traces of pits on the east and north 
sides. The surfaces, in general, seemed 
to have retained their original mill 
finish. 

The type 302 No. 6 finish mullions 
were examined on all sides of the build- 
ing on the sixth-floor level. There was 
a dark dirt on the surface of the mullions 
that was more prevalent in sheltered 
parts of the building. Underneath this 
dirt there were a few light shallow pits 
which did not give any evidence of 
having worsened since the previous in- 
spection in 1954. 

From all indications, there has been 
practically no deterioration of the stain- 
less steel on this building since its erec- 
tion 29 years ago. From a distance, in 
spite of adhering dirt, the stainless steel 
shines brightly, particularly on sunny 
days. 


Under the Dirt, Integrity 


The 1960 inspection committee de- 
cided that steel used in industrial build- 
ings should also be included in its itiner- 
ary. As an early example of the use of 
stainless steel, the main boiler house, 
Irving Works of U. 8S. Steel Co., 
Dravosburg, Pa., erected in 1938, was 
inspected. The roof and sides, both 
inside and outside, are covered with 
corrugated stainless steel sheets varying 
in gage from 18 to 29. Between the 
inside and outside sheets is a 3-in. thick 
insulation. There are a few type 430 
sheets in the building, but most of the 
sheets are austenitic stainless steel of 
various compositions and finishes. The 
building had never been cleaned and 
was entirely covered with dirt and grime 
to the extent that there was little me- 
tallic luster to the sides. 

Examination of the surface after re- 
moval of dirt from several spots on the 
outside of the building revealed some 
very shallow pits in sheltered areas but 
no attack on the boldly exposed metal. 
At one location inside the building there 
were some rust spots, believed to have 


A-10 INSPECTION TEAM POSES BEFORE STAINLESS STEEL DOORWAY IN ATLANTIC CITY 


(Left to right) C. P. Larrabee, W. G. Renshaw, Jane H. R. Rigo, A. C. Hamstead, and C. R. Mayne. Other 
members of the team are R. Doughton, Jr., J. H. McConnell, J. S. Pettibone, and G. M. Reigel. 


Materials Research & Standards 


i 
‘ wal 
aa 
: 
pers 
4 
hag - 


been caused by some salt which had 
been stored there, but had since been 
moved elsewhere. In the rest of the 
interior the stainless steel sheets showed 
no signs of corrosion. 

Over 18 buildings were inspected in 
1960, some in areas not previously 
covered by the committee—structures in 
Chicago, Ill.; Cleveland, Ohio; and 
Miami Beach 2nd Indian River, Fla., 
that have bcen erected since 1946, 
using types 202, 302, 316, and 430 
stainless steels. The committee de- 
cided not to examine buildings in 
Atlantic City, N. J., and the Reading 
Railroad “Crusader,” stainless steel 
train this year in the light of satis- 
factory observations in the past. 
Verdict: Favorable 

The committee report summarizes 34 
years of experience as follows: 

1. Stainless steel in buildings retains 
its metallic luster and appearance be- 
neath urban dirt and grime. With even 


limited cleaning there is no deterioration 
of the metal. 

2. In industrial buildings, where ap- 
pearance is not a big factor, stainless 
steel has practically an indefinite life, 
even without cleaning. 


Some shallow 


STAINLESS STEELEXTERIOR OF CHRYSLER 
BUILDING IS PRACTICALLY UNTOUCHED 
BY MORE THAN 30 YEARS’ EXPOSURE TO 
THE ELEMENTS 
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STAINLESS STEEL GARGOYLE BROODS IN PRISTINE SPLENDOR HIGH ABOVE MANHATTAN 


pits and light rust stains may be ex- 
pected when chlorides are present, but 
the appearance of the building will be 
governed mainly by adhering dirt. 

3. Even after long periods of neglect 
or abuse, stainless steel can be returned 
to a pleasing appearance by cleaning. 
Some slight pitting may then be dis- 
cernible upon close inspection, the 
amount depending on the chlorides in 
the atmosphere and the type of stain- 
less steel. 

4. The use of cleaners containing 
chlorides should be discouraged. In- 
complete removal of such cleaners will 
‘ause pitting and unsightly rusting, and 
complete removal from crevices is most 
difficult. 

5. Applications of stainless steel in 
structures not subject to periodic clean- 
ing should, as near as possible, be de- 
signed so as not to include crevices which 
may collect dirt. This dirt may hold 


some chlorides which can lead to super- 
ficial pitting. 

6. In environments containing chlo- 
rides, stainless steels seem to develop a 
limited number of rust spots on boldly 
exposed areas beyond which no further 
deterioration in appearance occurs. 
The amount of rusting depends on the 
environment and the type of stainless 
steel. Type 316 stainless steel is the 
preferred grade for seacoast applica- 
tions. The apparent cessaticn of rust- 
ing is thought to be associated with the 
cleaning action of the elements, the 
maximum being reached when the ele- 
ments remove the chlorides at the same 
rate at which they are deposited. 

7. Stainless steels are entirely ade- 
quate for architectural applications. 
The selection of the type should be 
governed by the environment, the de- 
sired maintenance of appearance, and 
the planned cleaning program. 


Electrodeposited Metals (B-8) 


AT THE MEETING of Com- 
mittee B-8 on Electrodeposited Metallic 
Coatings and Related Finishes, held 
in Washington, D. C., September 15, 
plans were completed for a Symposium 
on Electroforming at the February, 
1962, Committee Week in Dallas, Tex. 
(see p. 890). This symposium, the 
most comprehensive in this field to date, 
will cover all aspects of the process: 
the solutions used, the deposits and their 
properties, and their applications in 
many fields. A final session will be 
an open forum for discussion of points 
of interest and for showing motion 
pictures of this process, which has had 
considerable emphasis in recent years. 

Two new atmospheric performance 
studies will begin this fall. The first, 
on decorative coatings on aluminum 
(AA 3003, 2024, and 6061), will de- 


termine the beneficial effects of heavy 
copper layers under nickel and over the 
aluminum to compare Watts nickel 
with duplex nickel undercoats and 
variations in the thickness of these, 
Principal aim of the second new program 
is to determine the most advantageous 
thicknesses of duplex-nickel coatings on 
zine die castings. 

An interlaboratory study to evaluate 
tests for the porosity of coatings has 
begun. Copper - nickel - chromium 
plated panels will be tested using the 
salt-spray (B 117), acetic acid salt- 
spray (B 287), Cass (B 368), Corrodkote 
(B 380), and sulfur dioxide (English) 
tests. 

The development of standard ad- 
hesion ductility and stress test methods 
for electrodeposited coatings is being 
approached by evaluating a variety of 
tests in current use. 
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The committee is investigating three 
tests to determine the porosity of gold 
coatings. An adhesion test and a 
microscopic method for determining 
the thickness of gold coatings are also 
being studied. 

The committee is exploring various 
methods for testing phosphate treat- 
ments on metal. Two new areas of 
interest discussed at the Washington 
meeting were vacuum metalizing de- 
posits and the development of methods 
and specifications for shot-peened zinc 
coatings. 


Refractories (C-8) 


SuscomMitreE on 
Research is obtaining information on 
the exotic uses and new applications of 
refractories so as to keep the committee 
informed. The subeommittee will re- 
view overseas work of interest and also 
activities in the education field that may 
have a bearing on refractories. The sub- 
committee is also studying quantita- 
tive methods that may be used to deter- 
mine mullite (3Al.053-2S8i0.) using X-ray 
diffraction and microscopical techniques. 

An alternate method for bulk density 
and porosity of hydratable granular re- 
fractories (using the mercury tech- 
nique) has been completed for ballot. 
Methods are being developed to de- 
termine the porosity of chemically 
bonded brick affected by the boiling- 
water test, for modulus of rupture of 
air-setting plastic refractories, and for 
determining titanium dioxide and sulfur 
in refractories. 

Interlaboratory work is being con- 
ducted to evaluate methods for the long- 
time load testing of refractories, the 
hydration of dead-burned dolimite for 
grain magnasite, and the determination 
of boron in magnesia refractories. A 
study is being conducted to determine 
the precision of the spalling test and to 
consider whether the procedure should 
be based on weight loss or the number of 
cycles of heating to produce cracks. 

Approaches to the corrosion testing 
of glass-furnace refractories have re- 
solved into static and dynamic test 
methods. The differences, if any, be- 
tween gas and electric furnaces will also 
be investigated. Four dynamic methods 
are being evaluated using a standard 
soda-lime glass. 

Two new projects have been initiated 
to standardize test furnaces and controls 
and to develop methods for abrasion 
testing of refractories. 


Thermal Insulating Materials 
(C-16) 


THE DEVELOPMENT of 
specifications for two types of thermal 
insulation—expanded polystyrene and 
rigid urethane foam—has provided a 
good example of inter-committee co- 
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ordination. Since both of these mate- 
rials are plastics, a coordinated program 
has been agreed upon between Commit- 
tee C-16 on Thermal Insulating Materi- 
als and Committee D-20 on Plastics. 
During the meeting of Committee C-16 
at Williamsburg, Va., September 25-27, 
representatives of Committee D-20 met 
with the responsible subcommittee of 
Committee C-16 for joint consideration 
of proposed standards for these materi- 
als. 

Subcommittee T-VIII on General 
Standards has completed a_ proposed 
recommended practice for determining 
the outside diameter of thermal pipe 
insulation. Further study is being given 
to a proposed recommended practice 
for the measurement of squareness, 
trueness, and matching of pipe and block 
insulation. 

The specifications for 85 per cent 
magnesia block-type thermal insulation 
(C 319) and 85 per cent magnesia 
molded-type thermal insulation for 
pipes (C 320) will be combined into one 
specification. A proposed method of 
test for structural insulating roof deck 
has been referred to Committee D-7 on 
Wood for final promulgation. A speci- 
fication for insulating fiberboard form- 
board is in draft form. 

A specification for 4-in. nail base 
sheathing is being prepared for sub- 
committee consideration. 

A proposed tentative method of test 
for determining density of fibrous loose- 
fill building insulations—the first ASTM 
standard for loose-fill insulation—was 
approved for letter ballot. A compan- 
ion method, for determining the density 
of granular loose-fill building insulations 
was also approved, 

Methods of test for thermal conduc- 
tivity using the heat-flow meter are now 
ready for subcommittee letter ballot. A 
report will be prepared on the line heat 
method (probe), representing the joint 
efforts of Committees C-16 and D-20, 
for publication in MR&S. 

In the area of special thermal proper- 
ties the primary interest is in the de- 
velopment of a suitable fire test method. 
An extensive series of round-robin tests 
involving five laboratories is being con- 
tinued. 

Revisions in the Method of Test for 
Water Vapor Transmission (C 355) were 
accepted for subcommittee letter ballot. 
These revisions are in line with sugges- 
tions submitted by Committee D-20. 
The use of 1-mil Mylar as a reference 
material in the water vapor trans- 
mission test is being studied in a round- 
robin test program. 

A proposed method for exterior ex- 
posure tests of finishes for thermal 
insulation is ready for subcommittee 
ballot. 

The committee is attempting to deter- 
mine the relative importance of various 
properties of heat insulation. It is 


recognized that adequate test methods 
should be developed before complete 
specification coverage can be obtained. 
Two surveys have been made which are 
in fair agreement in terms of listing prop- 
erties of thermal insulation in the order 
of being essential, important, or de- 
sirable. Both indicate that the mavxi- 
mum and minimum temperature limits, 
thermal conductivity, and linear shrink- 
age are the leading essential properties. 


Ceramic Whitewares and Related 
Products (C-21) 


A Symposium Ten- 
sile Strength jointly sponsored — by 
ASTM Committees C-21 and C-25 and 
the American Ceramic Society was held 
in Toronto on April 26. A tension-test 
method based on one of the papers pre- 
sented is being drafted. This explora- 
tory method will be used as a basis for 
other approaches to this difficult prob- 
lem. 

Committee C-21 has organized a new 
task group on low-density ceramics. 
The first work of this group will be to 
develop modulus of rupture and flexure 
tests that can be used for foamed ce- 
ramics. 

The interest aroused by the com- 
mittee in the U.S. Potters Assn. and 
the Lead Industries Assn. has resulted in 
these two associations placing a contract 
with the Kettering Laboratories, Uni- 
versity of Cincinnati, to develop data 
that can be used to support a standard 
method of test to determine the extract- 
ible lead in ceramic glazes. 

Methods for determining the 60-deg 
specular gloss of glazed tile and methods 
for determining linear dimensions of flat 
rectangular ceramic wall and floor tile 
were approved for committee letter 
ballot. The interlaboratory collabora- 
tive study that provided the basis for 
development of the 60-deg specular 
gloss methods is being presented as a 
paper on ‘Visual and Instrumental 
Comparison of Specular Gloss of Glazed 
Ceramic Tile’? by Arno Illing and will 
appear in an early issue of MRE&S. 


Skid Resistance (E-17) 


Ir Is BECOMING more and 
more apparent that the timely activa- 
tion of Committee E-17 on Skid Resist- 
ance just one year ago is filling a definite 
standardization need. The interest of 
members was expressed by excellent 
attendance and active participation at 
the latest meeting, held at the Univer- 
sity of Tennessee, October 2-3. The 
Tennessee Highway Research Program, 
of which Committee E-17 Chairman 
Ek. A. Whitehurst is director, was the 
host for this meeting. 

The key to standardization of methods 
of testing slipperiness or skid resistance 
is in the development of standard test 
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surfaces. Several types of materials 
have been used for test surfaces to date, 
such as plastics, steel, canvas, salt lick, 
glass, carborindum, and slag. The use 
of epoxy plates developed at the Na- 
tional Bureau of Standards shows con- 
siderable promise. This type of plate 
is inexpensive and therefore expendable. 
The desired characteristics in a stand- 
ard test surface are ease of reproduction, 


LABORATORY SKID MACHINE. 


ease of shaping, magnitude of resistance 
of test surface relative to that of surfaces 
in the field, suitability for laboratory 
handling, durability, wettability, and 
effect on apparatus. Two types. of 
manufactured material that may be con- 
sidered as possible test surfaces are a sili- 
con carbide coating on a waterproof 
backing and a_ glass-beaded coated 
surface. 

The British Portable Tester (skid 
resistance) is now being used by 
various agencies in this country. A task 
force of eight such users will col- 
lect data on tests conducted with it. 
A number of the epoxy plates developed 
at the NBS will be made available to 
this task group for inclusion in the test 
program. In addition, samples of the 
silicon carbide and glass-beaded coated 
materials will also be distributed. 

Various types of laboratory apparatus 
for determining coefficient of friction 
were reviewed, including both the 
pendulum and the sliding-block types. 
Three areas of activity were established 
within the scope of the Subcommittee on 
Laboratory Methods, namely, surface 
evaluation of (1) highways and_ air- 
ports, (2) industrial floors, and (3) 
pedestrian walkways. 


ASTM sTaANDARD TIRE. 
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A demonstration of field test equip- 
ment was one of the highlights of the 
meeting. A series of tests were con- 
ducted on a section of new concrete pave- 
ment not yet opened to traffic, with 
equipment furnished by the Tennessee 
Highway Research Program, the Virginia 
Council of Highway Investigation and 
Research, and General Motors Corp. 
The demonstrations included a series 
of test runs on three pieces of equipment 
to establish the coefficient of friction 
at various speeds. Stopping-distance 
tests were conducted using the Tennessee 
equipment only. In these tests both 
the ASTM standard test tire and con- 
ventional tires were used. A field corre- 
lation study is planned for some time in 
August, 1962, in Virginia under the 
direct sponsorship of the Virginia 
Council. The Highway Research Board 
and Committee E-17 will be closely 
associated with this study. Its purpose 
will be to determine the variations 
among field equipment used for deter- 
mining coefficient of friction and to 
establish causes for differences. 

It was reported that 36 ASTM test 


tires have been sold to date, and it is 
expected that a new lot will now be 
manufactured. In the study of tire 
characteristics and their significance, the 
next objective will be to compare data 
on the use of the standard tire from the 
various agencies now using them. 


Porcelain Enamel (C-22) 


PoRCELAIN ENAMEL sam- 
ples are being sent to five cooperating 
laboratories as part of a program to 
determine the validity of the present pro- 
posed reboil test for porcelain enameling 
steels. The samples have a heavy, 
medium, and light tendency to reboil, 
and no reboil tendencies. It is realized 
that the composition of the enamel it- 
self frequently plays an important role in 
determining the reboil characteristics 
of the steel. 

The proposed test for determining the 
continuity of porcelain enamel coating 
by high- and low-voltage tests has been 
completed for balloting within the sub- 
committee. 


MATERIALS SCIENCES 


X-rays, Electrons, and 
Microstructure 


A NUMBER OF items in the 
news recently all have to do with the 
microstructure of metals or indeed of 
any crystalline element or compound, 
the elucidation of which is so well aided 
by X-ray diffraction and more recently 
by the electron probe. An even newer 
technique involving low-energy  elec- 
trons diffracted from a surface and ac- 
celerated by a strong magnetic field on- 
to a fluorescent screen promises to aid 
understanding of catalysis and corro- 
sion. L. H. Germer of Bell Telephone 
Laboratories, developer of the technique 
together with co-worker A. U. MacRae, 
told about it at the International Con- 
ference on Magnetism and Crystallogra- 
phy held in Kyoto, Japan, late in 
September. Dr. Germer said that the 
diffraction pattern produced on the 
screen gives the arrangement of the 
first monolayer of atoms on the surface 
of the specimen. It thus provides a 
powerful new tool for study of surface 
reactions, giving a detailed picture of 
arrangement of atoms entering into the 
reactions. 

In their Kyoto paper Drs. Germer 
and MacRae reported on studies of 
oxygen and hydrogen adsorption on a 
nickel crystal. They found that after a 


monolayer of oxygen had been ab- 
sorbed, nickel atoms diffused to the 
surface, producing an orderly arrange- 
ment containing either one or two oxy- 
gen atoms for each nickel atom. The 
arrangement containing equal numbers 
of oxygen and nickel atoms proves to 
be remarkably stable, persisting up to 
temperatures at which nickel evaporates 
rapidly. The Bell scientists found, 
however, that the oxygen can be easily 
removed by hydrogen at moderate tem- 
peratures, and that the hydrogen in turn 
is removed by slight heating, leaving a 
perfectly clean surface. 

Another participant in the inter- 
national conference in Japan was W. L. 
Fink, former national] director of ASTM 
and currently chairman of the Joint 
Committee on Chemical Analysis by 
Powder Diffraction Methods. Dr. Fink 
told the conference about the Joint 
Committee’s work in the collection 
editing, and dissemination of powder 
diffraction data for identification of 
crystalline substances by their diffrac- 
tion patterns. The Joint Committee 
is a cooperative venture with the 
American Crystallographic Assn., the 
Institute of Physics (British), and the 


National Association of Corrosion 
Engineers. Proceeds from the sale of 


diffraction data, which average over 
$100,000 annually, are used to support 
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research to add new data to the file 
and to defray editorial and publication 
expenses. Dr. Fink’s trip to Japan 
gave him an opportunity to line up 
some Japanese contributors to the data 
file. Arrangements have already been 
made with Prof. Taheo Fujiwara, 
Defense Academy in Japan, to super- 
vise projects established in Japan. 
There is active cooperation in this joint 
effort also from The Netherlands and 
from several groups in England. The 
committee is endeavoring to obtain 
the widest possible participation and 
invites inquiry from those interested. 

Getting back to the elusive electron, 
which more and more is being controlled 
to reveal the fine structure of matter, 
big science now steps in, and some of the 
fruits of development of powerful par- 
ticle accelerators for fundamental stud- 
ies in science may now be made to pay 
off in more practical ways. A. E. 
Burrill of High Voltage Engineering, 
Ine. will tell how particle accelerators 
may be used for nondestructive testing 
of materials in a coming issue of MR&S. 
Watch for it. 


The Fleas’ Fleas Have Fleas 


Tue Marertats Science of 
ASTM symposium publications, the 
second of which is now in press, are a 
rich source of scientific information 
about materials. As a sample from the 
one next to be issued, “Major Effects of 
Minor Constituents . . .’’ we quote from 
the paper by Wyman and Moore of the 
National Bureau of Standards, ‘Im- 
purity Effects in High-Purity Metals.” 


Series 


...in several areas of metal science . . . 
impurity effects are of profound signifi- 
cance to the properties of the basic sub- 
stance. From the standpoint of ma- 
terials science...information [on our 
state of knowledge] should be evaluated 
in terms of two factors: (1) the rate at 
which the science of metals is advancing, 
and (2) what is needed to enhance our ma- 
terials knowledge. 

To evaluate our progress, one may note 
that in 1950 Schumacher in his Institute of 
Metals Division Lecture entitled ‘‘Metal- 
lurgy Behind the Decimal Point,”’ 
used the term “parts per million.”’ 

In his 1953 Gillett Lecture before this 
Society, Strauss predicted: ‘Be not sur- 
prised if very soon there is discussion in 
terms of parts per billion, or beyond.” 
Strauss used the term ppm twice in this 
lecture. Today, impurity levels in the 
low ppm bracket are items of specification 
for a number of materials, and ppb is of 
common usage in semiconductor work. 

This increase of sensitivity in the detec- 
tion of impurity effects is due to enhanced 
capabilities in the preparation and analysis 
of substances of decreasing impurity con- 
tent. Thus when it does become possible 
to more closely approach “‘ideal’’ purity in 
a substance, then, and only then, can the 
inherent properties of the material be 


never 


established and the specific effects of 


additive materials be completely evalu- 
ated, 

Whatever means one may use to eval- 
uate the rate at which materials science is 
advancing, it is quite obvious that the 
engineering demand for materials is far in 
advance of present capabilities to supply 


these materials. Furthermore, the de- 
mands are advancing at a faster rate than 
that at which new materials can be 
devised. Thus, whatever may be the 
present rate of increase of materials 
knowledge, it is far too low. As a conse- 
quence, materials science is presently 


double-harnessed with obligations, first, 
to catch up with engineering demands, and 
secondly, to endeavor to surpass these 
demands and to keep in the lead. 

What must be done can be answered 
either by plain common sense or through 
sophisticated analyses, because the answer 
is the same: It is imperative that much 
greater research effort be directed to those 
areas from which the properties and be- 
havior of materials of ‘ideal purity” can 
become known. 

To do this, there must be more basic 
research on more highly purified metals by 


means of far better methods and means 
of analysis. Thus, this pursuit of im- 
purities to increasingly lower levels of con- 
tent becomes akin to Dean Swift’s quote: 
“So, Nat’ralests observe, a Flea 
Hath smaller fleas that on him prey, 
And these have smaller fleas to bite em, 
And so proceed ad infinitum.” 


DMS Membership 


ON SEPTEMBER 19, 1961, 
when the Board of Directors officially 
approved the by-laws of the Division of 
Materials Sciences, membership in the 
Division was authorized. The by-laws 
specify that all individual members of 
the Society are eligible and organiza- 
tional-type members may appoint one 
individual to membership in the Divi- 
sion. Membership application forms 
may be obtained from the Society’s 
Headquarters 1916 Race Street, Phila- 
delphia 3, Pa. 


ASTM PUBLICATIONS 


Knock Testing Manuals 


Being Updated 


1961 Supplement to Manuals of 
Engine Test Methods for Rating 
Fuels 


128 pages, hard cover, price $4.50, 
to members $3.60. 


THIS SUPPLEMENT con- 
tains information that will bring up to 
date the 1960 Manual for Rating Motor 
Fuels by Motor and Research Methods, 
the 1958 Manual for Rating Aviation 
Fuels by Supercharge and Aviation 
Methods, and the 1959 Manual for Rat- 
ing Diesel Fuels by the Cetane Method. 
This supplement has been prepared by 
Research Division | on Combustion 
Characteristics of Committee D-2 on 
Petroleum Products and Lubricants. It 
includes all changes and additions to 
these three manuals that have been ap- 
proved by Committee D-2 and the So- 
ciety up to July 1, 1961. 

For the 1960 Motor Manual, this 
supplement includes the current Motor 
Method for Octane Numbers 100 and 
Below (D 357), and for Octane Numbers 
Above 100 (Proposed); also the Re- 
search Method for Octane Numbers 
100 and Below (D 908), and for Oc- 
tane Numbers Above 100 (D 1656). 
In addition, there are included two new 
proposed methods—one for determining 
knock characteristics of motor fuels by 


the research method equipped with split- 
head cylinder, and a test for knock char- 
acteristics of motor fuels by the 1170 
severity method. Several new tables 
are also included. These are for conver- 
sion of micrometer readings to compres- 
sion ratio, conversion of digital counter 
readings to micrometer settings, and 
average compression pressures for motor 
and research engines. The new manual 
also includes changes in four of the six 
appendices to the Motor and Research 
Manual. 

For the 1958 Aviation and Super- 
charge Manual, the supplement  in- 
cludes the current Supercharge Method 
(D 909) and Aviation Method (D 614). 
In addition, changes are given for four 
of the six appendices. Two new tables 
cover:ASTM aviation ratings of stand- 
ardization fuel blends of benzene, iso- 
octane, n-heptane, and tetraethyllead, 
and specifications for ASTM knock test 
reference fuels. 

For the 1959 Cetane Manual, the 
supplement includes the latest Cetane 
Method (D 613) and changes in four of 
the six appendices. Two new tables in- 
clude a list of replacement changes, 
manufacturing tolerances, and replace- 
ment limits for cylinder assembly parts. 

All those having copies of one or more 
of the three engine test manuals should 
obtain this 1961 supplement in order to 
bring their copies up to date. 
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1961 Book of ASTM Standards 
Now Rolling off the Presses 


The standards bookshelf is beginning to fill, Three parts (1, 7, and 10) are now available. These 
will be followed shortly by parts 4 and 6. 


Tue 1961 of the 
world’s most complete useful 
compendium of information about ma- 
terials—the ASTM Book of Stand- 
ards—is now coming off the presses. 
Three of the eleven parts are already 
available, and two more will follow 
shortly. The 3000 standards in these 
eleven volumes are thus beginning 
to flow into the main stream of the 
nation’s materials commerce, where 
they fill their indispensable role as 
everyday, practical, working docu- 
ments. 

In the following list of titles of the 
eleven parts, those now available are 
shown in boldface type. In some 
eases, number of pages ana of stand- 
ards are approximate. 


Part 1—-Ferrous Metals Specifica- 
tions (1652 pages, 304 standards), 
list price $23, to members $18.50 

Part 2—Nonferrous Metals Specifica- 
tions, Electronic Materials (1574 
pages, 292 standards) 

Part 3—Methods of Test for Metals 
(Except Chemical Analysis) (1186 
pages, 151 standards) 

Part 4—Cement, Lime, Gypsum, 
Mortar, Concrete, Mineral Aggre- 
gates, Bituminous Materials, Soils 
(1717 pages, 391 standards) 

Part 5— Masonry Products, Ceramics, 
Thermal Insulation, Acoustical Ma- 
terials, Sandwich and Building Con- 
structions, Fire Tests (1352 pages, 
304 standards) 

Part 6—Paper, Packaging, Flexible 
Barrier Materials, Adhesives, Wood, 
Cellulose, Casein, Leather (1448 
pages, 286 standards) 


4 Price for part in addition to the part re- 
ceived by member through membership pri- 
vilege. 


November 1961 


Part 7—Petroleum Products and Lu- 
bricants (1658 pages, 220 stand- 
ards), list price $23, to members 
$18.50° 

Part S—Paint, Naval Stores, Coal 
and Coke, Gaseous Fuels, Indus- 
trial Aromatic Hydrocarbons, 
Engine  Antifreezes, Industrial 
Chemicals (1911 pages, 410 stand- 
ards) 

Part 9—Plastics, Carbon Black” (1096 
pages, 211 standards) 

Part 10—Textiles, Soap, Sorptive 
Mineral Materials, Halogenated 
Organic Solvents, Industrial Water, 
Atmospheric Analysis, Wax Polishes 
(1916 pages, 309 standards), list 
price $23, to members $18.50° 

Part 11—Rubber, Electrical Insul- 
ation (1868 pages, 82 standards) 


Textile Materials 


ASTM Standards on Textile Materials, 
1018 pages, hord cover, price $10.00, 
to members $8.00. 


Included among the ten new tentative 
methods are procedures for determining 
yarn number (skein method), yarn 
severance in woven fabrics, dimensional 
changes in woven and knitted textiles 
(excluding wool), staple length of wool 
tops, estimation of effective gage lengths 
in single-fiber testing, estimating matu- 
rity and weight per unit length of cotton 
fibers by causticaire method, moisture 
content and moisture regain of lint 
and seed cotton (oven method), and pH 
of aqueous extracts of wool and similar 
animal fibers. 

Of particular interest is a list of com- 
mercial moisture regains for textile fibers. 
These values are primarily intended for 
determining the commercial weight of a 


specific fiber when the fiber is sold on this 
basis. Included also is a recommended 
practice for standard moisture content 
of wool and its products. 

A new standard method covers pro- 
cedures for the determination of the 
average fiber diameter and the fiber 
diameter distribution of wool and mohair 
in their various forms by use of the 
microprojector. This method is also 
applicable to allied fibers such as cash- 
mere, alpaca, camel hair, etc. It is used 
for determining the fineness of wool, wool 
tops, and mohair tops, the specifications 
for which are brought up to date in this 
book. 

The five proposed methods cover 
procedures for calculating number of 
tests to be specified in determining 
average quality of a textile material, 
evaluation of properties related to the 
hand of soft-finished woven fabrics, 
recovery of textile fabrics from creasing 
using the roller pressure apparatus, cot- 
ton content of asbestos textile materials 
(referee method), and length and length 
distribution of cotton fibers by the short 
method array. A separate appendix 
describes the Tex system for designation 
of yarn number. A valuable addition 
to the book this year is a series of infra- 
red spectra for textile fibers used with 
the methods for identification of fibers 
in textiles. 

The general subjects covered are non- 
woven fabrics, hosiery, carpets, tire 
cord, asbestos textiles, bast and leaf fiber 
textiles, cotton, wool, glass, and man- 
made fiber textiles. A group of defini- 
tions and test methods for zippers pre- 
pared by Committee D-13 this year are 
published in a separate reprint. 

The book also contains a list of the 
personnel of Committee D-13, regula- 
tions governing the committee, scope 
of D-13 and its subcommittees, and an 
index, 


ASTM Definitions and Methods 
of Test for Zippers 


Special Reprint, Committee D-13, heavy 
paper cover, 48 pages, price $1.50, 
to members $1.20. 


THIS SPECIAL reprint con- 
tains test methods for an important 
accessory used with textiles that were 
developed by Committee D-13 on Textile 
Materials in cooperation with the Slide 
Fastener Assn. after a study extending 
over a period of about five years. The 
methods cover practical tests for color- 
fastness to laundering, drycleaning, 
light, rubbing or crocking, and perspira- 
tion. Resistance to abrasion and dura- 
bility of finish of zippers to laundering, 
drycleaning, and salt fog are also in- 
cluded. Other methods cover measur- 
ing procedures, strength tests, and opera- 
bility of zippers. An extensive list of 
definitions is also included. 
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Petroleum Products and 
Lubricants 


ASTM Standards on Petroleum Products 
and Lubricants (Vol. 1), 1308 pages, hard 
cover, price $10.50, to members $8.40. 


Tue 1961 Eprrion of the 
Compilation of ASTM Standards on 
Petroleum Products and Lubricants 
includes 177 standards and tentatives 
and 18 proposed methods. 

Among the new tentatives published 
for the first time are specifications for 
liquefied petroleum. gases (LPG) and 
for commercial hexanes, and eight new 
methods. The methods include tests 
for odor and peroxide number of paraffin 
wax, gloss of waxed paper, copper 
corrosion by LPG, volatility of LPG, 
naphthalene hydrocarbons in aviation 
turbine fuels by ultraviolet spectro- 
photometry, roll stability of lubricating 
greases, and amy! nitrate in diesel fuels. 


Published as information are tests for: 
separation of tetraethyllead and tetra- 
methyllead in gasoline; residue in LPG 
(end point index method); sampling 
turbine engine fuel for cleanliness eval- 
uation; barium, calcium, and zine in 
lubricating oils and additives (com- 
plexometric titration); hydrocarbon 
types in low-olefinie gasolines by mass 
spectroscopy; hydrocarbon types in 
olefinic gasolines by mass spectrometry ; 
solid point of aviation turbine fuels; 
vapor pressure of petroleum products 
(micro method); and shear stability of 
polymer-thickened oils. 

Particularly noteworthy are two pro- 
posed methods for knock characteristics 
of motor fuels, by the split head cylinder 
engine, and by the 1170 severity method. 
Other proposed methods cover pro- 
cedures for analysis of natural gas by 
gas chromatography, and tests for oxida- 
tion stability of steam-turbine oils by 
rotating bomb, accelerated stability test 


Handling and Shipping Charges 
Effective December 1, 1961 


Increased clerical and postage costs make it necessary to add handling and 
shipping charges to orders not accompanied by remittance. By doing so, we can 
continue to maintain our low publication prices. We will pass on to you the savings 
resulting from reduced clerical costs when payment is received with order, by ship- 
ping orders postpaid to points in the United States and its possessions, Canada, and 
Mexico, if remittance for books accompanies order. 

Postpaid shipments will not be made to countries other than the United States 
and its possessions, Canada, and Mexico. 
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, 1961 Book of ASTM Standards. 
copies 1960 Supplement to the Bibliography and Abstracts on Electrical 


copies Petroleum Products and Lubricants, Compilation of Standards 
copies ASTM Definitions and Methods of Test for Zippers (Special 


copies Textile Materials, Compilation of Standards (D-13). 
copies Rubber Products, Compilation of Standards (D-11). 


copies ASTM Tables for Volume Reduction of Contents of Positive- 
Displacement Meter Prover Tanks (Special Publication, D-2). 


copies 1961 Supplement to Manuals of Engine Test Methods for Rating 


for distillate fuel oil, and particulate 
matter in aviation turbine fuels. 

Also of particular interest are three 
methods for analysis of rubber extender 
oils being jointly considered by Com- 
mittees D-2 and Committee D-11 on 
Rubber and Rubber-like Materials for 
use in synthetic rubber manufacture. 
These cover an adsorption chroma- 
tographic analysis, the modified Rostler- 
Sternberg method for composition, and 
the clay-gel adsorption chromatographic 
method for characteristic groups in 
rubber extender oils. 

Methods extensively revised this year 
cover sampling procedures, gravimetric 
and polarographic methods for lead anti- 
knock compounds in gasoline, mercaptan 
sulfur in aviation turbine fuels, and 
Conradson carbon residue of petroleum 
products. 


Rubber Products 


ASTM Standards on Rubber Products, 
1174 pages, hard cover, price $12.00, 
to members $9.60. 


Tue 207TH Epirion of the 
Compilation of ASTM Standards on 
Rubber Products includes all the 179 
ASTM standards and tentatives relating 
to these materials. This new edition 
contains five tentatives completed in 
1961—s) ecifications for rubber rings for 
asbestos-cement pipe and methods for: 
tubular oven aging of elastomers and 
plastics, adhesion of vulcanized rubber 
to single-strand wire, free 2-mercapto- 
benzothiazole in benzothiazyl disulfide 
rubber vulcanization accelerator, and 
total 2-mercaptobenzothiazole of com- 
mercial benzothiazyl disulfide rubber 
vulcanization accelerator. 

This edition also includes two speci- 
fications and one method added to the 
book since 1960. The two specifica- 
tions cover latex-dipped goods and coat- 
ings for automotive applications, and 
carbon blacks used in rubber products 
(prepared jointly with Committee D-24), 
and the method of test is for solubility 
of organic chemicals. Definitions of 
terms relating to rubber and rubber-like 
materials, and revision of the methods 
for chemical analysis of rubber and of 
synthetic elastomers also appear in this 
book. 

Standards are included on the follow- 
ing subjects: processibility tests, chem- 
ical and physical tests, aging and 
weathering, low-temperature tests, elec- 
trical tests, automotive and aero- 
nautical rubber, packing and gasket 
materials, hose and belting, tape, elec- 
trical protective equipment, coated 
fabries, insulated wire and cable, hard 
rubber, urethane foam, sponge and 
cellular rubbers, adhesives, synthetic 
elastomers, and compounding materials. 

The book also includes 22 general 
methods prepared by Committees E-1 
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on Methods of Testing and E-11 on 
Quality Control of Materials. 
Appended to the book are proposed 
methods of testing rubber thread, also 
Regulations Governing Committee D- 
11, a list of the scopes of D-11 sub- 
committees, and the personnel of the 
committee. The book is completed 
by a valuable index which is an ex- 
cellent source of reference for the latest 
standards on specific subjects. 


ASTM Tables for Volume Reduc- 
tion of Contents of Positive- 
Displacement Meter Prover Tanks 


Special Publication, Committee D-2, 48 
pages, 7 by 10 in., heavy paper cover 
with spiral binding, price $2.50, to 
members $2.00 


THIS PUBLICATION com- 
prises two tables of multipliers for con 
verting to 60 F the volumes of petroleum 
and petroleum products measured at 
temperatures between 0 and 125 F in 
insulated mild steel prover tanks for 
positive-displacement meters. Table A 
is designed for use with liquids generally 
handled in vessels vented to the atmos- 
phere and is entered with API gravities. 
Table B provides factors for computing 
the volume of a steel tank at an observed 
temperature. These tables have been 
calculated on the basis that the tank 
has been calibrated at 60 F. Also, it 
has been assumed that the tank-shell 
temperature and the mean temperature 
of the contents are identical during the 
time of volume measurement. 

Because of the increasing use of 
positive displacement meters for the 
measurement of petroleum products, it 
was considered a great convenience to 
have available these tables applicable 
to measurement of volume in meter 
prover tanks for establishment of meter 
factors. These tables were prepared in 
cooperation with the API Petroleum 
Fluids Measurement Committee’s Work- 
ing Group on Liquid Metering. They 
combine the expansion characteristics of 
steel with those of petroleum products as 
used in the ASTM-IP Petroleum Meas- 
urement Tables (D 1250-56). 


Electrical Contacts 


1960 Supplement to the Bibliography 
and Abstracts on Electrical Contacts, 
STP 56-0, 47 pages, paper cover, price 
$4.50, to members $3.60. 


THE FIRST COMPLETE bibli- 
ography on this subject was published 
in 1952 covering the world literature on 
contacts for the period 1835-1951. 
Each year since, supplements have been 
issued, bringing up to date this useful 
and specialized bibliography. The pres- 
ent supplement includes 187 abstracts of 


1961 


which 172 were of papers and books pub- 
lished in 1960 and 15 picked-up items 
not included in earlier supplements. 
The preparation of the supplement 
was under the guidance of a committee 
consisting of KE, I. Shobert, II, Stackpole 
Carbon Co. (chairman), C. K. Strobel, 
Westinghouse Research Laboratories, 
and L. F. Neely, P. R. Mallory & Co., 
Inc. 
Abstracts are indexed by authors and 
according to the following subjects: 
Books covering subject electric 
contacts 
Electric contacts—general 
Contact materials—fabricated 


DISERICT 


CENTRAL NEW YORK 


AN INTERNATIONAL proj- 
ect for sharing vast natural resources 
illustrates to the peoples of the entire 
world the friendly relationship between 
the United States and Canada. This is 
the St. Lawrence Power Project near the 
City of Massena, N. Y. Three major 
dams, many miles of dikes, and millions 
of yards of channel excavation control 
one of the great rivers of the world and 
have created the 60-sq-mile Lake St. 
Lawrence, a vital link of the St. Lawrence 
Seaway. At the end of this lake, op- 
erating under a head of 85 ft, is the 
Robert W. Moses and Robert H. Saun- 
ders Power Dam. This dam, 3300 ft long 
with 32 turbine generators, rated at 
1,880,000 kw, is the second largest power 
dam in the world, being surpassed only 
by Grand Coulee. At opposite ends of 
the dam are two power stations, one 
operated by the Power Authority of the 
State of New York, the other by The 
Hydro Electric Power Commission of 
Ontario. Adjacent is the St. Lawrence 
State Park and the Dwight D. Eisen- 
hower Lock of the Seaway. 

A tour of this awe-inspiring project 
was ticd in with a technical session on 
the “St. Lawrence Power Project”’ spon- 
sored by the Central New York District 
on October 6 and 7, 1961. Luther B. 
Cliffe, resident engineer, Power Au- 
thority of the State of New York, was 
the featured speaker at the technical 
session following a dinner on the evening 
of October 6. Those taking the tour on 
October 7 were privileged to walk out on 
the face of the dam to its center, where a 
memorial plaque is centered between 
flays of the United States and Canada. 
The men were also conducted on a tour 
under and within the dam _ structure 
where the power generating equipment 
Was operating. 


Contact materials—powdered 
metals 

Circuit breaker design 

Circuit breaker testing 

Contactor or relay design 

Stationary or fixed contacts 

Sliding contacts—slip rings 

Sliding contacts—commutation 

Contact resistance 

Electric are theory as applied to 
contacts 

Glow discharge theory 

Contact wear 

Circuit and circuit parameters as 
applied to contact operation 

Friction and lubrication 


ACTIVITIES 


At the dinner, Student Memberships 
in ASTM were awarded to six outstand- 
ing students of the Clarkson School of 
Technology. The presentation was 
made by R. A. Schatzel, past-president 
of ASTM. Numerous ASTM members 
from Canada attended the dinner, and 
R. F. Leggett, National Research Coun- 
cil of Canada, an ASTM Director, paid 
tribute to the spirit of friendliness be- 
tween the two countries on a national 
level as well as on an individual level. 
He held this relationship as something 
which other countries of the world 
should emulate. A coffee talk by J. W. 
Caum of the ASTM Headquarters Staff 
brought the members up-to-date on re- 
cent developments in the Society. G. H. 
Harnden, chairman of the Central New 
York District Council, presided at the 
ceremonies following the dinner. The 
assemblage was also honored by the 
presence of T. 8. Fuller, president of the 
Society in 1951-52. 

Mr. Cliffe discussed the authorization 
and initiation of the St. Lawrence Power 
Project, the international implications, 
relationship with the seaway, construc- 
tion features, and operational problems. 
The flow of water from Lake Ontario via 
the St. Lawrence River into Lake St. 
Lawrence is controlled by the Lroquois 
Dam (2335 ft long) so that waterfront 
owners on the shores of Lake Ontario 
and the Thousand Island area of the St. 
Lawrence River are not adversely af- 
fected. Actually, the flow is so constant 
that very little control is necessary. 
The Long Sault Dam, which regulates a 
bypass for the waters of Lake St. Law- 
rence around the power dam, is 2960 ft. 
long and 114 ft. high. The Canadian 
and U.S. power supplies are connected 
by a tie line which spans the river just 
below the power dam. The tie line itself 
is a modern miracle which has a one-mile 
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single span dropping 400 ft at its center 
in crossing ‘the river. The Power Proj- 
ect works under a set of regulations 
which were mutually agreed upon to 
protect the waterfronts extending from 
Lake Ontario to Quebee Harbor and to 


provide sufficient water depths for the 
efficient operation of the St. Lawrence 
Seaway. 

C. L. Kessler, Aluminum Company of 
America, was responsible for the meet- 
ing and tour arrangements. 


Left to right: F. B. Stulen, vice-chairman, Curtiss-Wright Corp.; H. J. Grover, chairman, Battelle Memorial 
Inst.; R. F. Brodrick, secretary, Lessells and Associates, Inc.; missing; S. M. Marco, assistant secretary, 


The Ohio State Univ. 


OFFICERS OF CoMMITTEE E-5 oN Fire Tests oF MATERIALS AND CONSTRUCTION 


Left to right: G. W. Shorter, vice-chairman, National Research Council of Canada; H. D. Foster, (de- 
ceased) chairman; |. A. Benjamin, secretary, Granco Steei Products, 
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OFFICERS OF CoMMITTEE E-9 oN FATIGUE 


OFFICERS OF COMMITTEE C-12 oN Mortars For Unir MAsSonry 


left to right: H. C. Plummer, chairman, Structural Clay Products Inst.; P. L. Rogers, second vice-chairman 
Riverton Lime and Stone Co., Inc.; C. U. Pierson, Jr., secretary, Marquette Cement Mfg. Co.; missing: 
P. M. Woodworth, first vice-chairman, The Waylite Co. 


Apology 


In “Technical Com- 


mittee Officers,’ MR&S, Sept., 
1961, the cutlines for the officers 
of Committees E-2 on Emission 
Spectroscopy and D-27 on Elec- 
trical Insulating Liquids and 
Gases were inadvertently inter- 
changed. Our apologies to C. A. 
Johnson, H. W. MeCulloch, Jr., 
R. E. Michaelis, and D. W. 
Henthorn, who are correctly 
identified below. 


OrFIcERS OF CommiITTrEE [D-27 oN 
ELEcTRICAL INSULATING LIQUIDS AND 
GASES 


Left to right: C. A. Johnson, secretary, Socony- 
Mobil Oil Co. (retired); H. W. McCulloch, Jr., 
vice-chairman, Shell Oil Co., Inc.; nof present, 
E. R. Thomas, chairman, Consolidated Edison 
Co. of New York, Inc.; R. M. Frey, membership 
secretary, Line Materials Industries. 


OFFICERS OF CoMMITTEE E-2 oN EMIs- 
SION SPECTROSCOPY 


Left to right: R. E. Michaelis, chairman, Na- 
tional Bureau of Standards; D. W. Henthorn, 
secretary, Vanadium Corporation of America; 
not present, R. W. Smith, vice-chairman. Gen- 
eral Motors Corp. 
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Indian Symposium on 
Ferro-alloys 


IN ORDER TO focus atten- 
tion on the latest developments in the 
field of ferro-alloys so that plans can be 
laid for establishing a full-fledged ferro- 
alloy industry in India, the National 
Metallurgical Laboratory of India will 
hold a Symposium on the Ferro-alloy 
Industry in India, early in February, 
1962. 

At present, only ferro-silicon and 
standard high-carbon grade of ferro- 
manganese are being commercially 
produced in India—beyond this there is 
hardly any industrial-scale production 
of high-grade ferro-alloys. India has 
substantial resources, however, for the 
production of a number of other types 
of alloys. 

It is hoped that the symposium will 
bring together engineers, metallurgists, 
industrialists, consumers, and planners 
so that they ean discuss problems of raw 
materials, processing techniques, qual- 
ity and range of output, and market de- 
mands which would face the industry in 
India. Invitations are being extended 
to technologists, metallurgists, and _ re- 
search scientists both in India and 
abroad to attend the symposium and 
contribute papers for discussion. Infor- 
mation can be obtained from the 
director, National Metallurgical 1 abora- 
tory, Council of Scientific and Industrial 
Research, Jamshedpur, India. 


This is one of a series of photographs from a 
collection compiled by Prof. Jasper O. Draffin 
and displayed in the Arthur N, Talbot 
Laboratory, University of Illinois. 


Karl Friedrich Gauss 


(1777-1855) 


PROFESSOR OF ASTRONOMY 
director of the observatory at Géttingen, Gauss 
varried on researches in electricity, mathematics, 
and astronomy. Many consider him, with 
Archimedes and Newton, one of the three 
greatest mathematicians of history. At the 
age of 12 he was criticizing the foundations of 
Euclidean geometry; at 15 he gave a rigorous 
proof of the binomial theorem; at 18 he invented 
the method of least squares; at 22 he had in- 
vented elliptic functions. 


LETTERS 


Ductility of Carboloy 


{In regard to my recent article on 
“Testing Carboloy—Some_ Early Ex- 
periences,” [MR&S, July, 1961, p. 546] it 
has just been called to my attention that 
the reference was given incorrectly for that 
paper that discussed ductility of cemented 
carbides [footnote 1 of the article]. I 
was in Germany at the time I wrote the 
article and did not have an opportunity to 
look it up. I am still unable to do so be- 
cause I have not yet unscrambled my 
files, so I would appreciate it if you could 
attend to it. 

[The correct reference is: R. P. Felgar and 
J. D. Lubahn, “Mechanical Behavior of 
Cemented Carbides,”’ Proceedings, Am. 
Soc. Testing Mats., Vol. 57, pp. 770-790 
(1957 )—Ed.] 


Stress-Corrosion 
Cracking Test 


§ We have carried out an exploratory in- 
vestigation on the interesting simple 
stressed-loop stress-corrosion tests de- 
scribed by D. H. Thompson [‘‘A Simple 
Stress-Corrosion-Cracking Test for Cop- 


- per Alloys,” MR&S, Feb., 1961, p. 108], 


and we enclose a copy of our report giving 
the results of our findings. You will see 


that our main criticism is that, using 
simple apparatus of the type described, 
difficulty was experienced in controlling 
the humidity of the test cabinet. Humid- 
ity appears to be a critical factor in caus- 
ing cracking, and one test ceased to fune- 
tion when the test cabinet was left near an 
open window and a dry deposit formed 
inside the loop. We should welcome your 
comments in due course and whether you 
have been able to overcome the difficulty 
in question. 

E. 8S. Luoyp 

Joseph Lucas (Electrical) Ltd. 

Birmingham, England 


(Reply by Mr. Thompson).—I have not 
had any difficulty with maintaining ade- 
quate humidity in the test. The jars con- 
taining the test specimens are kept away 
from sunlight, thermal radiation, and 
either hot or cold drafts. Actually, they 
usually repose, during a test, in a chemical 
fume hood. The intensity of the incoming 
draft is minimized by leaving the front of 
the hood open. I should like to emphasize 
that at the start of a test, each sample is 
completely covered with a film of water 
and a good-sized bead of water rests in the 
saddle of the loop. I have calculated that 
the relative humidity in the enclosed space, 
above concentrated ammonium hydroxide 
solution, is about 70 per cent. Hence I 
find it difficult to understand how a speci- 
men could have become actually dry even 
if the container were left in a cold draft. 


and 
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PROFESSIONAL caus. 


NORTHEAST 


Seelye Stevenson Value & Knecht 
Consulting Engineers 


Richard E. Dougherty, Consultant 
Airports, Highways, Bridges, Dams, Water Supply, 
Sanitation, Tunnels, Piers, Industrial Plants, Reinforced 
Concrete, Steel, Industrial Waste Disposal, Foundations, 
Soil Studies. 

CIVIL — MECHANICAL — ELECTRICAL 


101 Park Avenue New Yerk 17, N. Y. 


PITTSBURGH TESTING 
LABORATORY 
Testing—Inspection—Analysis 
Radiography—Soils Mechanics 
Main Office Pittsburgh, Pa. 

32 Laboratories in Principa! Cities 


COMPLETE LABORATORY SERVICE 


* CHEMISTRY 


UNITED STATES TESTING 


COMPANY, INC. 


HOBOKEN, N° J. 


TEXTILE 
+ VIBRATION NEW YORK » TULSA 


PENNIMAN & BROWNE, INC. 


Chemists © Engineers © Inspectors 
@ Chemical Analysis 
@ Chemical Engineering 
@ Combustion Engineering 
@ Industrial Hazards @ Fhysical & Load Tests 
@ Metalluray & X-Ray @ Soils Mechanics 
@ Research & Development @ Weighing & Sampling 
6252 Falls Road, Baltimore 9, Md. 
Member: American Council of Independent Labs. Inc. 


@ Concrete, Asphalt Design 
@ Core Drilling 
@ Engineering Inspection 


Cable “Sayboltoil’’ All Standerd Codes—Specify 
TANK STRAPPING 
E. W. SAYBOLT & CO., INC. 
INSPECTORS OF PETROLEUM 
Licensed by New York Produce Exchange 
265 Bayway, Elizabeth 2, N. J. 
Deventette Inspection Service at All Points 


Ik Cargo Inspection Our Specialty 
Laboratories and Offices in Important Cities 


@ ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, N.Y. 
Electrical, Electronic, Environmente!, 
Phctometric and Chemical Labcrateries 
Testing, Research, Inspection and Certification 
Member: American Council of Independent 
Laboratories 


JOSEPH S. WARD, INC. 


Soit TESTING LABORATORY 


Identification and Strength Tests on 
Soils, Field Supervision, Reports, 
Consultation. 
91 Roseland Avenue, Caldwell, N. J. 
Jefferson Building, Phila. 7, Pa. 


Analytical 
Laboratory 


services in: 

Spectrographic, X-ray Analysis, Chromatographic, U and 

Be Fluorometric and Chemica! Analysis. 

Also conduct instruction and training in spectrographic, 

X-ray, chromatographic and fluorometric analysis 
ELL-ASH COMPANY 

26 Farwell St., Newtonville 69, Mass. Tel. DE 2-2130 


MILLION VOLT X-RAY SERVICE 


also 
Low Voltage X-ray, Gamme-ray 
Magnaflux, Zyglo, Ultrasonics, Impact, 
Chemical, Metallography, Physical, 
Hardness, Stress Rupture, Spectro- 
chemical Tests 
Certified Nationwide Laboratory 
and Field Testing and Inspection. 
ARNOLD GREENE TESTING LABORATORIES Inc. 
Oak Street @ East Natick Industria! Park 
East Natick, Massachusetts 
OLympic 3-5950 


WARNER LABORATORIES 
Cresson, Pa. 

Coal Analysis—Sampling—Washability 
In the Heart of Bituminous Production 
Also Clay—Lime—Limestone 
Mineral Fillers—Water 


Established 1923 Member: A.CIL. 


Water Service Laboratories, Inc. 
Specialists 
in 
Woter Treatment 


Main Office: 615 W. 131 St., N. Y. 27, N.Y. 


Johnson Soils Engineering Laboratory 
Subsurface Exploration-Construction 
Control—Laboratory and Field Testing 
Design of Foundations and Pavements 
193 West Shore Avenue 
Bogata, New Jersey 


HUbbard 7-4408 HUbbard 7-1485 


The Oldest Commercial Laboratory 
merica 


BOOTH, GARRETT & BLAIR 
Established 1936 


Analytical and Consulting Chemists 
amplers and Weighers 


228 South Ninth Street Philadelphia 7, Pa. 


ACADEMY TESTING LABORATORIES, INC. 
Metallurgists— Chemists 
METALS 


Analyses—Tests—Investigations 
Metallographic 


350 W. 31 St, N. ¥.1,N. ¥. S. A. Montanaro 


—_— 
RADIOCHEMICAL MEASUREMENTS 
of Solid, Liquid, and Gaseous Samples 1 


Single samples or complete programs. Write to: ] 


SOTOPES, INC. 


123 Woodland Avenue, Westwood, New Jersey 


STILLWELL & GLADDING, INC. 


Inspection-Sampling-ANALYSIS of Chemi- 
cals, Drugs, Fats, Greases, Oils, Waxes, 
Fertilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc., Pyrethrum, Rotenone Products, 
Soaps, Solvents, Tests, AOAC., ASTM., 
NF., U.S.P., Tobacco Est. 1868 


130 Cedar Street New York 6, N. Y. 


Send For FREE DATA on Research 


D Services for YOU O Analytical Services 
O Product Evaluation 
FOSTER D. SNELL, INC. 


29 West 15th Street New York 11 

WAtkins 4-8800 Direct Dialing 
Baltimore, Md. © Bainbridge, N. Y 

Member : American Council of Independent Labs. 
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Consulting Chemists Chemica! 

| 


Tel. H! 2-3469 
CORMET METALLURGICAL LABORATORY 


P. O. BOX 231 
HAROLD C. SCHANCK, JR. 


Director 


FORDS, N. J. 


PEL MOR 


TESTING — RESEARCH 
DEVELOPMENT — CONSULTING 
BASIC MATERIALS TO END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 


ANALYSIS, MOLD DESIGN 
PROCESSING & METHODS 


401 Lafayette St. Newtown, Pa. 
GRAHAM, SAVAGE & ASSOCIATES, Inc. 


Consulting—Engineering—Research 


Electroplating and Metal Pracessin 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 

475 York Rd. 
1724 Clinton St., 


Jenkintown, Pa. 
Kalamazoo, Mich. 


Testing Laboratories and Consultants 
Write Advertising Dept. 
Materials Research & Standards 
for details on how your 
card may appear here 
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LEDOUX & COMPANY, INC. 


Metallurgical Chemist—Samplers 
Ores—Metals—Alloys 


Chemical & Instrumental Analysis 
Nuclear and Space Materials 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


TESTING 
LABORATORIES 
P. 0. BOX 1241, WILMINGTON, DEL. 
Analysis Spectrography 
® Research Physical Testing 
Development Salt Spray 
Investigations Radiography 


INTERNATIONAL TESTING 
LABORATORIES, INC. 
METALLURGISTS— CHEMISTS 

CHEMICA NEERS 
SPECTROGRAPHIC ANALYSIS 


CHEMICAL. AND PHYSICAL TESTING 
METALS—OKES -RUBBER—PAINTS 
UEL 


AP 
METALLURGICAL IONS 
NVIRONMENTAL TESTING 


| 578-582 Market hg Newark 5, New Jeney 


W. B. COLEMAN & CO. 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
9th & Rising Sun Ave., Philadelphia 40, Pa. 
Member: American Council of Independent Laboratories 


A COMPLETE TESTING SERVICE 
Environmental Mechanical 


Vibration Market Research 


Radio Quality Contro! 


Interference Non-Food 
Electronics Product Testing 


YORK RESEARCH CORP.—STAMFORD, CONN. 


Construction Materials 
& Structural Systems 
Testing Development 

& Research 


THE THOMPSON & LICHTNER CO., Inc. 
8 Alton Place, Brookline, Mass. 


COMMERCIAL LABORATORY FACILITIES 


FOR NON-DESTRUCTIVE TEST e X-Ray 250 KVP) 

@ Gamma Ray @ Magnaflux @ Brinell or Rockwell Hardness 
FOR STATIC TEST @ 1,000,000 Ibs. Universal Machine 
FOR DYNAMIC TEST e 9,000 Ib. Drop Hammer FOR 
FATIGUE TEST @ 60,000 Ib. Life Test Machine FOR 
IMPACT TEST ¢ Izod or Charpy Specimens roem or sub- 
zero temperatures) FOR STRESS ANALYSIS e Stress- 

coat @ Strain Gauge Static & Dynamic Equipment 


SYMINGTON WAYNE CORPORATION 


SYMINGTON DIVISION 


SOUTHEAST 


TESTING SERVICE, INC. 
[& since Originators of public 
1929 weather-testing service for 
paints, plastics, fabrics, etc. 
Marine testing... 
Free literature 


Member: ASTM, ACS, 
FSPT. 
8290 S.W. 120th Street 


Miami 43, Florida 
SOUTHERN LABORATORIES, INC. 


Engineers—Chemists 
Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 
P. O. Box 346, Mobilz, Alabama 


South FloridaTestService,|nc. 


Testing Research Engineers 
Consultants and specialists in corrosion, 
weathering and sunlight testing. 


4301 N. W. 7th Street Established 
Miami 44, Fla. 1931 


Member: American Council of Independent Laboratories 


— 


Intand Direct Glass 
Tide Water-Total Immersion- Salt Atmosphere 


4936 N.W. STREET 


MIAMI 44- FLORIDA 


MIDWEST 


SOIL TESTING SERVICES, INC. 


Consulting Soil & Foundation Engineers 
John P. Gnaedinger Clyde N. Baker, Jr. 
Site Investigations 
Foundation Recommendations and Design 
Laboratory Testing, Field Inspection & Control 
1827 N. Harlem Avenue, Chicago 35, Illinois 


EDWARD J. FOLEY 


Forging Applications 
Alloy Specificatior 
Analyses of Failures 


Box 3727 Milwaukee 17, Wis. 


CHEMISTS, ENGINEERS & 
COAL—COKE—IRON 
PETROLEUM PRODUCTS MINERALS 
228 N. LaSalle St., Chicago 1, Ill. 
Charleston, + Va. Norfolk, Va. 
Clarksburg, W. Va. Terre Haute, Ind Toledo, (e) 
Madison, Ky. Strattanville, Pa. 


dent Laboratori 


Member: American Council of Indep 


COMMERCIAL TESTING & ENGINEERING CO. 


Cleveland, O. 


COMMERCIAL TESTING CO., INC., Buffalo, N. Y, 
FUEL RESEARCH & INSTRUMENT CO., Chas., W.Va. 


NATIONWIDE MATERIALS TESTING 


Magnatius Fluorescent 

Penetrants Thermographic Mineola. N.Y. Newark» E. Hartford 

* Electronic Uit . © Pittsburgh 

Stress Analysis X-Ray & Cleveland Cincinnati 

Gamma Ray Dye Penetrant Detroit Indianapolis © Chica 
and Others Dallas ¢ Houston * Los Angeles 


Oakiand Van Nuys 
TESTING MAGNAFLUX CORPORATION 
ANYWHERE A Subsidiary of General Mills 


Chicago 31. Illinois 


WALTER H. FLOOD & CO. 
Consulting Engineers 
TESTING INSPECTION 
OF MATERIALS 
CONCRETE CORING 
SOIL BORING 


6102 South Blackstone Ave. 
Hyde Park 3-1512 
CHICAGO, ILLINOIS 


Inspection Tests, Consultation, 
esearc 
CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT end = 
CONCRETE LABORATORIES == 


810 S. Clinton St., CHICAGO 7, All Large Cities 


NATIONAL SPECTROGRAPHIC LABORATORIES, INC 
¥ 


FACILITIES 
Midi Health Physics 
igs Agriculture 
1-4666 


6300 Euc 4 Cleveland, 
5.1691 


1180 Pal 


Chicago Spectro Service Laboratory 
Spectrographic and Chemical 
Analysts—Metallurgists 
Quantometer (Direct Reading Spectrograph) 
for Metal Analysis 
X-Ray Spectroscopy 


2454 W. 38th St. Chicago 32, Ill. 
Member: American Council of Independent Laboratories 


ROBERT W. HUNT COMPANY | 
ENGINEERS 


CHARLES C. KAWIN COMPANY 


CHEMISTS—FOUNDRY & 
LLURGICAL CONSULTANTS 

METALLOGRAPH HERS—SPECTROGRAPHERS 
PHYSICAL TESTS 


431 S. Dearborn St. Chicago 5 


5, lil. 
P. O. Box 2035 Buffalo 5, N. Y. 
Member: American Council of Ind 


RANKIN 

TESTING 
LABORATORY 
Specification Tests & Inspection 


Concrete & Asphalt Paving Design 
Soil Studies—Chemical Consultants 


Materials 
Engineers 


2616 Leavenworth Omaha 5, Nebr. 


DEPEW, NEW YORK PHONE NT 3.6000 
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COMPLETE TESTING FACILITIES 
Reinforced Plastics 


LOW AND HIGH TEMPERATURE 


ENVIRONMENTAL PHYSICAL, 
ELECTRICAL AND CHEMICAL 
TESTING GOV'T WELD CERTi- 
FICATION 

Division Studebaker-Packard Corp. 
P. O. BOX 227¢ CINCINNATI 15, OHIO 


* RESEARCH ANALYSIS 


THE DETROIT TESTING 
LABORATORY, INC. 


Member: American Council of Independent Laboratories 


SOUTHWESTERN LABORATORIES 


since 1912 
Analytical Chemists 

and Testing Engineers 
Inspection, Testing, Chemical, Foundation 
Soils, Environmental, Metallographic and 

Radiographic Work 

Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


A 


BOWSER-MORNER 


PORE SIZE DETERMINATIONS 


Complete pore spectra by mercury intrusion, 1000 
to 0.035 micron diameter. All materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, separators, etc. 
PRADO LABORATORIES 
P. ©. Box 2607 Cleveland 7, Ohio 


Write for explanatory literature 


TESTING LABORATORIES, INC. 


Chemists—Engineers—Inspectors 


Spectrographic and Chemical Analysts— 
Concrete Design & Control—Soils Investigation 


Environmental Testing 
P.O. Box 51 Dayton 1, Ohio 


Member: American Council of Independent Laboratories 


Herron Testing Laboratories, Inc. 


THE H. C. NUTTING COMPANY 


Testing Engineers—Inspection Service 
Foundation Investigstion—Test Borings 
Soil Laboratory—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Pavements—Water Waste Survey 
Seismographic Surveys 


4120 Airport Road — Cincinnati 26, Ohio 


PATZIG TESTING LABORATORIES 


ENGINEERING INSPECTION 
TEST e ANALYSIS e RESEARCH 
—OF— 
EQUIPMENT e APPLIANCES 
MATERIALS & PRODUCTS 
Ingersoll Ave. & 23rd St. Des Moines, lowe 
Member: American Council of Independent Laboratori 


CROBAUGH LABORATORIES 
Chemical & Metallurgical Analysts fu 
FOUNDRIES - METAL FINISHING - PROCESSING INDUSTRIES 

® Elevated temperature, tensile, and stress rupture testing 
® Leco oxygen determination 
|. R. and U. V. Spectrophotometry 


Analysis — Testing —Inspection 


Chemical Physical 
Radiographic Metallurgical 


Subsoil Evaluation— Concrete Control 
5405 Schaaf Road, Cleveland 31, Ohio 
Member: American Council of Indep i 


Specialists in ©TEFLON COATING 


* TEFLON anti-stick coating can be applied 
to a variety of metals. Have capacity to 
handle production jobs and large parts. 
Specializing in coating of molds. Write 
“ for details how TEFLON can be ap- 
DuPont plied to your “Sticky” problems. 


re. LABORATORY PLASTICWARE FABRICATORS 


714 Baltimore « Kansas City 5, Missouri 


dent Lab 


TOLEDO TESTING LABORATORY 


Engineers — Chemists — Geologists 
Concrete — Soiis — Asphalt 
Inspection — Tests — Research 
Soil Test Borings — Diamond Drilling 
Soil Mechanics Laboratory 


1810 North 12th St., Toledo2,0. 


Since 1894 
THE FRANK L. CROBAUGH CO. 
3800 PERKINS AVENUE . CLEVELAND 14, OHIO 


Member : American Council of Independent Laboratories 


Container and Material Testing 


THE DON L. QUINN COMPANY 


224 West Kinzie Street 
Chicago 10, Ill. 


Independent tests, studies, surveys, 
and consultations 


Member: ASTM, TAPPI, FPRS 


Omaha Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design of 
all types of building and paving materials. 


Investigation of Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 


Testing Laboratories and Consultants 
Write Advertising Dept. 
Materials Research & Standards 
for details on how your 
card may appear here 


SOUTHWEST 


SHILSTONE TESTING LABORATORY 
Chemists & Engineers 
Spectrographic Analyses* 

New Orleans, La. *Houston, Tex. 


Inspection at all leading industrial centers 
Member: American Council of Ind dent Laboratori 


DESERT SUNSHINE 
EXPOSURE TESTS 


7740 N. 15th Ave. 


WE TEST ANYTHING UNDER THE SUN 


ARIZONA TESTING LABORATORIES 


Chemists—Assayers—Engineers 
Chemical & Spectrographic Analysis 
Physical Tests—Inspection 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 W. Madison, Phoenix, Arizona 
Member: Americon Council of 


Council of Independent Laboratories 


FAR WEST. 


“FIRST IN FASTENER RESEARCH” 
Physical Testing Fatigue- 

Static-Creep & Stress 

Rupture-Cryogenic 

Military Qualification 

Evaluation Programs 
ALMAY RESEARCH & TESTING CORP. 

3510 E. 14th St., Los Angeles 23, Cal., AN 8-3546 


TRUESDAIL 


Laboratories, Inc. 


CHEMISTS e ENGINEERS 
 BACTERIOLOGISTS 


Member: American Council of Independent Laboratories 


SMITH-EMERY COMPANY 
Established 1910 
Chemist—Testing—Inspection—Engineers 
Physical Tests and Inspection 
Soil & Foundation Engineers 
Spectrographic and Chemical 
Analysts—Metallurgists 
781 E. Washington Blvd. Los Angeles 21, Calif. 


ABBOT A. HANKS, INC. 
Established 1866 
SAN FRANCISCO 


1300 Sansome St. EXbrook 7-2464 
Contes & Testing Engineers 
Metallurgists-Soils & Foundations 
Chemists-Assayers-Materials Research 


Worldwide Representation 


Member: American Council of Independent Laboratories 


FOREIGN 


INSPECTORATE 


International Inspection Office 
Inspecting & Consulting Engineers 
Member: ASTM, IEIl, VDE, & 
Grupellostr. 19—Diisseldorf/Germany 

Cables: Inspectrum Diisseldorf 
Telefon 2 68 44-45 


Europe 
KONING & BIENFAIT 


Testing Laboratories of Building Materials 
Consulting Engineers — Metallurgists — Chemists 
Inspection — Sampling — Testing — Analysis 
Research — Development — Control 
Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
Gases, Solvents, Paints, Ores. Established 1890 
104 Dacostakade. Amsterdam-W. P.O. Box 6005 


Testing Laboratories and Consultants 
Write Advertising Dept. 
Materials Research & Standards 
for details on how your 
card may appear here 
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Kodak reports on: 
f/1 lenses for 2u to 14.... Ektaline, sweet Ektaline... seven little bottles 


A sharp eye for infrared 


The decision to announce off-the-shelf 
availability of f/1 Jrtran-2 Aspheric 
Lenses in 2- and 3-inch focal lengths 
has been reached in struggle against 
deeply rooted inhibitions. In the 
photographic film and paper trade 
we are habituated to a longer silence 
before the first blast of the trumpets. 
Infrared technology hates to wait, 
however. 

These Irtran-2 lenses transmit use- 
fully from 2u to 14u. Sharpness was the 
goal. For both lenses, the minimum 
circle of confusion computes at less 
than .001” for any wavelength from 
4.25u to 

Much care and a valuable ingenuity 
have been exercised in impressing our 
tenth-degree equation upon the con- 
cave side of these meniscus lenses, in 
grinding and polishing the spherical 
convex side, in placing the center of 
the spherical curvature on the axis of 
the asphere, in maintaining the center 
thicknesses at the 9.1 mm and 10.4mm 
values respectively that the calcula- 
tions assume, in the optical homo- 
geneity of the Irtran-2 material. More 
than this we cannot claim. To the ex- 
tent that«:he care and ingenuity have 
succeeded in making the calculations 
represent the actuality, the circle of 
confusion is less than .001”. The cus- 
tomer’s willingness to take a chance 
that we have hit it will, in good sense, 
depend on how badly his project needs 
a 2u-14u infrared image of high defini- 
tion and high aperture. 

In the lead sulfide region, the sharp- 
ness does not compute to be as good 
as farther out in the infrared. Yet we 
have customers who use the lenses 
there and are happy with confusion- 
circle minima as large as .008”. 

We have said enough to establish our 
frankness and to indicate whether there is 
any need for you to burden the long lines to 
Rochester, N. Y., LOcust 2-6000, Exten- 
sion 5166, which is one way to reach East- 
man Kodak Company, Special Products 
Division. Bear in mind that Irtran-2 mate- 
rial has a hardness of 354 Knoop, is not at 
all brittle, withstands thermal shock and 
the solvent action of water, and can get 
very hot without losing transparency or 
giving off toxic fumes. 


THIS paper 
*“My husband sells oscillograph paper. 
Competition is fierce. He comes home 
beat every night.” 

Few overhearing her would know 
what the poor soul is talking about, 


This is another advertisement where Eastman Kodak Company probes at random for mutual interests 
and occasionally a little revenue from those whose work has something to do with science 


yet she speaks the truth. With research 
and development activity now consti- 
tuting such a respectable fraction of the 
Gross National Product, oscillographs 
probably outnumber pickle barrels in 
this country at the present time. Oscil- 
lographers are correspondingly nu- 
merous. Methods that one sect of oscil- 
lographers prefers above all else an- 
other sect can’t see for dirt. One sect 
prefers automatic oscillogram proces- 
sors. Paper manufacturers like us find 
their favor worth competing for. 
Therefore we announce a new advance 
in media for their use. 

An advance in the old art of paper- 
making came first. Then new emul- 
sions were devised to work properly 
with the new base. Then proper process- 
ing chemicals were devised for the new 
emulsions. Then the combination was 
extensively proved out under practical 
conditions of use by parties interested 
only in end results and hardly at all in 
the how and why. They found that 
1. THIS paper dries thoroughly at 
high processor speeds without creases. 
180 in./min. is not too fast. 

2. THIS paper gives trace lines that 
stand out as black as the ace of spades. 
Background is nice and clean. 

3. THIS paper isn’t fussy about how 
long it sits around before use. O.K. to 
keep plenty on hand. 

4. THIS paper is rugged. No cracking, 
no crumbling. 

5. THIS paper holds its dimensions. 
Justifies careful measurement. 


“THIS” won't do for a trademark. (The 
code name for the field trials was ‘*Kind 
1534.) Let’s call it Kodak Ektaline Paper. 
It comes in the two usual speeds for oscil- 
lographs, Kodak Ektaline 16 Paper and 
Kodak Ektaline 18 Paper. Kodak Ekta- 
line Chemicals come as liquids. The sta- 
bilization principle used in the automatic 
oscillogram processors came from Kodak, 
too. An inquiry to Eastman Kodak Com- 
pany, Photorecording Methods Division, 
Rochester 4, N. Y., puts everything in place 
right up to the moment. 


The chloranilate way to cations 
or anions 


The earliest paper on chloranilic acid 
that we have excavated out of the lit- 
erature appeared 118 years ago. It is a 
90-page beaut that seems to have left 
nothing more to be said on the subject 
for 102 years. The next paper came out 
in Brazil and is only two pages long, 
but it loosened the plug of apathy. 
Now we can send you a list of 29 ref- 
erences on chloranilic acid to determine 


Ca++, Zr+++, Mott++++, 
Sr++, Ba++; and on various metal 
chloranilates to determine SO4——, F-, 


PO,--, Ci-, Cat, Pb, and even 
EDTA itself. 
re) At low pH, Chloranilic 
Ho/\q Acid (Eastman 4539) is in- 

tensely purple, absorbing 
ch Jom strongly at 520-S50my and 
| even more strongly at 290- 

340mu. 


The free acid (and acid it assuredly 
is, with a pH at saturation of 2) stands 
intermediate in solubility between 
Sodium Chloranilate (Eastman 8223) 
and the heavier metal salts of the acid. 
This happy circumstance lends itself 
to all manner of clever exploitation by 
the analyst. Buffering and tinkering 
with the solvent system help further. 

Some cations, such as molybdenum 
and zirconium, form characteristic 
highly colored complexes with chlor- 
anilic acid. 

Some anions, such as fluoride, co- 
ordinate themselves to the lanthanum 
and thorium salts of chloranilic acid to 
yield other distinctive and highly col- 
ored complexes. Thorium Chloranilate 
(Eastman 8257) is said to permit de- 
tection of 0.01 ppm of fluoride. (It 
should sell well, since F~ possesses the 
rare distinction among anions of being 
a political issue.) 

Other anions, such as sulfate, can 
precipitate the cation from an appro- 
priate chloranilate salt solution, free- 
ing the highly colored acid chloranilate 
ion which thereupon tells the tale col- 
orimetrically of how much anion was 
present. Barium Chloranilate (Eastman 
7508) does this for sulfate, Lanthanum 
Chloranilate (Eastman 7629) for phos- 
phate, Mercuric Chloranilate (Eastman 
7504) and Silver Chloranilate (Eastman 
7838) for chloride. 


Let’s have a little action here. Let’s not 
just send for the list of 29 references. You 
can read every one of them and it will still 
be all in your mind unless you actually get 
hold of the reagents. Do you know how 
much our minimum-size packages of all 
seven of the items mentioned add up to in 
money? $23.10, that’s how much. The 
place is Distillation Products Industries, 
Rochester 3, N. Y. (Division of Eastman 
Kodak Company), which can also supply a 
copy of Eastman Organic Chemicals List 
No. 42 that goes into more price detail. 
(Look under 2,5-Dichloro-3,6-dihydroxy- 
p-benzoquinone, which is the more formal 
name of chloranilic acid.) 

Price subject to ys 
change without ‘il 
notice. 
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Members who wish to be considered for reviewing books are invited to send in 
their names and subjects in which they are interested. Due to customs and 
mailing considerations, requests from the United States only can be considered. 
Copies of these books are not available through ASTM; all inauiries concerning 
them should be addressed to the publisher. 


Timely Aid to Reliability 


Quality Control 


By N. L. Enrick; The Industrial Press, New York, 
N. Y. (1961); 216 pp.; Illus.; $5.50. 

Reviewed by Frank H. Squires, reliability and 
and quality control consultant, Los Angeles, Calif. 


A NEW EDITION of this 
excellent introductory text on quality 
control could not have appeared at a 
more opportune time. It is primarily 
concerned with statistical quality con- 
trol, as distinct from inspection. The 
purists would say that quality control is, 
by necessity, statistical quality control. 
It could not be denied, but in actual 
practice many plants have been operat- 
ing with “quality control’? departments 
that were traditional inspection de- 
partments, modified by the addition of a 
little valid sampling in receiving in- 
spection. 


Why was it possible to operate with 
“quality control” departments that 
were not statistical quality control de- 
partments? Because reliability was still 
an advertising slogan and not a quanti- 
tative reality. The tremendous engi- 
neering task of designing reliable space 
hardware has been partially achieved 
to the extent that production contracts 
are being let for components and sub- 
systems with high reliability numbers. 
How will the successful bidders produce 
components and subsystems with re- 
liability numbers like 0.9992? By mak- 
ing parts that not only conform to the 
extremely precise engineering tolerance 
limits, but which also have a high degree 
of homogeneity. This means that 
statistical controls will have to be used 
in every manufacturing process, which 
is why Mr. Enrick’s book is so timely. 


The statistical techniques essential to 
the manufacture of reliable hardware 
are described in detail. The book 
abounds in clear and precise definitions. 
The table of contents is boldly laid out 
so that the inspector who néeds to re-— 
fresh his knowledge of a particular 
technique can quickly locate the proper 
section. For example: “Installing 
Process Inspection” (Chapter 4), in 
which the operation of the control chart 
for averages is clearly demonstrated; 
“Tolerances and Allowances in Inter- 
changeable Manufacture” (Chapter 7), 
& minor treatise on a much-debated 
subject; “Analysis of Variance” (Chap- 
ter 18), which takes the occult signs off 
this useful technique for the benefit of 
daily practitioners. 'n emphasizing the 
value of Mr. Enrick’s book for quality 
control and production personnel con- 
fronted by the task of manufacturing 
hardware with a quantitative reliability 
requirement, [ do not wish to minimize 
its great value to the many plants manu- 
facturing a vast range of products not 
yet touched by reliability with a number. 

To all those who know, or are willing 
to be shown, that the maximum yield 
from repetitive manufacturing opera- 
tions can only be obtained by statistical 
analysis and control, this book is as 
necessary as a stethoscope to a doctor. 

On the subject of vield, I was glad to 
see included a chapter on “Optimising 
Processing through Evolutionary Opera- 
tion.” Originated by George E. P. Box 
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tures up to now found only 
expensive floor models. 


io 150 pounds full scale. 


Pulling speeds adjustable 
inches per minute. 


testing need. 


eral Specifications. 


5339 Pulaski Avenue 


Large selection of grips for every 


Meets ASTM—TAPPI—and Fed- 


in 


Ranges from 5 pounds full scale 


be- 


tween 2 and 20 inches per minute. 
Other speeds available up to 250 


TABLE MODEL ELECTRO-HYDRAULIC TENSILE TESTER 


Now a table model Electro-Hy- 
draulic Tensile Tester with fea- 


THWING-ALBERT INSTRUMENT COMPANY 


Ideal for 


yarns, plastic films, textiles, etc. 


Available in 9 and 12 inch strokes. 


Rugged 
give many years of service. 


Only 


testing paper, foil, 


construction built to 


Base 
measures 16 inches by 12 inches 


40 inches high. 


Write for complete 
information. 


Philadelphia 44, U.S.A. 


#159 
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BOOKSHELF 
(Continued from preceding page) 


of Princeton, this technique for opti- 
mising quality, yield, and cost is the 
essential tool in any cost reduction 
program. Indeed, a cost control pro- 
gram, however well intentioned, cannot 
achieve the optimum combination of 
quality, yield, and cost without statisti- 
cal analysis and control of the manu- 
facturing processes. 

I made several tests of the index by 
looking for items that a quality control 
engineer, an inspection supervisor, or an 
industrial engineer might want informa- 
tion about in the course of his daily 
work. The index scored every time. 
There is a tabulation of common inter- 
changeable terms which will also aid the 
reference seeker. 

N. L. Enrick’s “Quality Control” will 
be a valuable aid to the inspectors and 
producers striving to meet the current 
demand for high quality and reliability. 


Advances in X-Ray Analysis 
(Vol. 4) 


Edited by W. Mueller; Plenum Press, Inc., New 
York, N. Y., (1961); 568 pp.; $15. 


Reviewed by J. V. Smith, editor, X-ray Powder 
Data File, University of Chicago. 


THIS BOOK consists of 38 
of the 41 papers presented at the Ninth 
Annual Conference on Application of 
X-ray Analysis sponsored by the Uni- 
versity of Denver, August 10-12, 1960. 
The papers are a veritable potpourri: 
only a really narrow-minded crystallog- 
rapher could find nothing to interest him 
here, just as it would take a scientist of 
very catholic tastes to be inspired by 
all of the papers. A complete range is 
covered from the purely academic study 
of optical transforms to the description 
of the specifications of commercial X-ray 
instruments. 

Hargreaves gives a nice summary of 
the use of optical transforms in crystal 
structure analysis, while Sturecken and 
Post describe a precision determination 
of the structure of a-uranium. Eight 
papers deal with new instruments—a 
new microfocus generator, a diffrac- 
tometer furnace, a goniostat, a counter 
Weissenberg with furnace, a rest ricted- 
area fluorescence gadget, new Picker in- 
struments, an automatic fluorescence 
spectrometer, and a grinder. The ar- 
ticle by Henke gives an excellent sum- 
mary of the processes involving the 
interaction of 10- to 100-A radiation 
with matter; this is certainly an in- 
triguing area of considerable theoretical 
and practical importance. Another ar- 
ticle that should be of interest to many 
readers is that by Castaing on the funda- 
mentals of electron probe microanalysis. 
He shows how the element concentration 
van be calculated from the X-ray emis- 
sion on the basis of both theoretical and 
experimental data. 
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“Gor Soienlisls Everywhere” 
STANTON 


Thermo-Recording Balance 


A superior laboratory balance that heats, weighs 
and records simultaneously. 

‘‘Heat-to-constant-weight” is accomplished 
easily in research or for process control. 


AUTOMATIC ELECTRIC 
WEIGHT LOADING 


KNIVES) 


STANTON Thermo-Recording Balance, 

~ Model TR-1 Electric weight loading, twin electronic 
recorder and standard furnace with simple program 
control. A cam, which can be modified, provides 
uniform rate of heating. Sensitivity 1 mg. 


Burrell Cat. No. 2-569-41 


Other models are available for thermo-recording 
or recording only with sensitivities of 1 mg. or 0.1 mg. 


Ask for Additional Data 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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Newly elected officers and members of 
the board of directors of the American 
Public Works Assn. include Albert G. 
Wyler, director of streets, New Orleans, 
La., president, and John A. Lambie, 
county engineer, Los Angeles, Calif., and 
Roy W. Morse, city engineer, Seattle, 
Wash., directors. 


During the Annua! Meeting of the 
American Society for Metals in Detroit, 
Mich., new officers were elected, among 
whom were the following ASTM members: 
Carl E. Swartz, consulting metallurgist, 
Hinsdale, Ill., national president; Joseph 
G. Jackson, patent lawyer, William Steell 
Jackson & Sons, Philadelphia, Pa., na- 
tional treasurer; John A. Fellows, as- 
sistant technical director, Mallinckrodt 
Chemical Works, St. Charles, Mo., 
national trustee; and John W. Sweet, 
chief metatlurgist, Seattle, Wash., trustee. 
Claude L. Clark, metallurgical engineer, 
special steel developments, The Timken 
Roller Bearing Co., Steel and Tube Div., 
received the Albert Sauveur Achievement 
Award, and Alvin J. Herzig, president, 
Climax Molybdenum Co., and vice-presi- 


dent, American Metal Climax, Inc., De- 
troit, Mich., was presented with the 1961 
ASM Medal for the Advancement of Re- 


sea rch. 


John W. Allen, formerly manager of 
engineering, nondestructive testing, In- 
struments Div., The Budd Co., Phoenix- 
ville, Pa., is now product development 
engineer, Ward Leonard Electric Co., 
Hagerstown, Md. 


R. S. Bradley, director of research and 
engineering, A. P. Green Fire Brick Co., 
Mexico, Mo., retired recently. For many 
vears Mr. Bradley represented his com- 
pany’s sustaining membership in the 
Society, and also on Committee D-8 on 
Bituminous Materials for Roofing, Water- 
proofing and Related Building or In- 
dustrial Uses. 


Joseph Breckley, head of rubber labora- 
tory, Titanium Pigment Corp., New York, 
N. Y., retired September 1, 1961. Mr. 
Breckley joined ASTM in 1944 and was an 
active member of Committees D-11 on 
Rubber and Rubber-like Materials and 
D-20 on Plasties. 


over the world 


Give quick accurate answers to the de- 
teriorating effect of sunlight, weathering, 
washing and wearing of materials. A few 
minutes, hours, or days in Atlas-Ometers 
equals years of normal use deterioration. 
Indispensable for speed testing in 
product development and quality control 
in production. Exact standardized test 
programs can be repeated as frequently 
as required. 
Used extensively in these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Avtomotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 
Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete manual on each machine on request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Iil., 


U.S.A. 


Fade-Ometer® 
Weather-Ometer® $1350 up. 
$2755 up. Complete with iH 


Launder-Ometer® 
$875 complete with 


Atlas-Ometers 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 
Pilling Tester 


PP 
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Donald F. Clash, plant engineer, Royal 
Electric Corp., Pawtucket, R. I., retired 
November 1, 1961. Mr. Clash had been 
a member of the Society since 1948. 


C. William Cline is now sales engineer, 
Pitchford Scientific Instruments Corp., 
Pittsburgh, Pa. He had been head, Non- 
destructive Testing Section, Physical 
Metallurgy Div., Aleoa Research Labora- 
tories, New Kensington, Pa. 


Paul J. Collins, formerly research as- 
sistant, Institute of Hydraulic Research, 
is now engineer, Harza Engineering Co., 
Chicago, Il. 


William E. Coykendall, 
president, Alberox Corp., 
Mass. Previously, he 
Alite Div., U. 8. 
York, N. Y. 


Jr., is vice- 
New Bedford, 
was sales manager, 
Stoneware Co., New 


George F. Crable, formerly with Gulf 
Research and Development Co., Pitts- 
burgh, Pa., is now associate professor and 
chairman, Department of Physics, Geneva 
College, Beaver Falls, Pa. 


George A. Davidson, 
Standard Oil Co. of California, San 
Francisco, Calif., retired September 30, 
1961. Mr. Davidson was the official rep- 
resentative of his company’s sustaining 
membership in the Society. 


vice-president, 


Harmer E. Davis, professor of civi! 
engineering and director, Institute of 
Transportation and Traffic Engineering, 
University of California, Berkeley, Calif., 
and chairman of the Highway Research 
Board, has been named an Honorary 
Member of the American Public Works 
Assn. 


Howard R. Doswell, vice-president and 
secretary, The Permold Co., Medina, Ohio, 
retired October 15, 1961. A member of the 
Society since 1946, Mr. Doswell partici- 
pated in the activities of Committees 
B-3 on Corrosion of Nonferrous Metals 
and Alloys and B-7 on Light Metals and 
Alloys. 


William L. Fink, scientific coordinator, 
Alcoa Research Laboratories, Aluminum 
Company of America, New Kensington, 
Pa., retired at the end of September. 
A member of the Society since 1951, Mr. 
Fink has for many years been active in 
committee work and will continue his 
interest in ASTM. He is a member of 
Committees E-4 on Metallography, E-7 
on Nondestructive Testing, Joint Com- 
mittee on Chemical Analysis by Powder 
Diffraction Methods, Joint Committee on 
Definitions of Terms Relating to Heat 
Treatment of Metals, and the Council of 
the Division of Materials Sciences. Mr. 
Fink served on the ASTM Board of 
Directors from 1958 to 1961 and was given 
the Society Award of Merit in 1956. 


Thomas G. Foulkes, assistant chief 
metallurgist, Bethlehem Steel Co., Bethle- 
hem, Pa., retired recently. Mr. Foulkes 
was a member of the Society since 1957. 


Michael P. Gaus, prior to becoming 
assistant program director, Division of 


(Continued on p. 914) 


Materials Research & Standards 


aes 
: 
| 
& 
3 OF MEMBERS il 
| 
| 
| 
i 
| 
if 
| 
i 
ig 


The SARGENT Model XV 
RECORDING POLAROGRAPH ® 


This new Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and the 
highest accuracy and current sensitivity at the 
lowest price of any pen writing polarographic 
instrument on the market. 


It offers you optimum specifications based on 
over twenty years of leadership in design, manu- 
facture and service in this specialized field of 
analysis. 


The polarographic method is capable of repro- 
ducibility to 1/10% and analytical accuracy to 
%%. To make use of this facility, the instru- 
ment must be accurate to 1/10% and chart 
space must be provided for recording large 
steps to achieve measuring precision. We strongly 
advise against the purchase of any polarographic 
instrument using miniature (5 inch) charts and 
low gain balancing systems in the 1% order of 
precision. 


This Model XV is adaptable to 10° M deter- 
minations with the S-29315 Micro Range 
Extender. 


®Registered Trade Mark (Pat. No. 2,931,964) 


offers you— 


® FULL 10 INCH 
CHART 


® 1/110% ACCURACY 
OF 
MEASUREMENT 


® TEN STANDARDIZED 


Current Ranges: 
Polarizing Ranges, 
volts: 


Balancing Speed: 
Bridge Drive: 


Chart Scale: 


Current Accuracy: 


Voltage Accuracy: 
Chart Drive: 


Writing Plate: 
Standardization: 


Damping: 
Pen: 
Suppression: 


Potentiometric Range: 


Finish: 


Dimensions: 
Net Weight: 


Catalog number $-29310 with accessories and supplies. . 


POLARIZING RANGES 


19, from .003 to 1.0 wA/mm. 
Oto —1; —1 to —2; —2to —3; —3 to —4; +.5 to.—5; 
0 to —2; —2to —4, +1 to —1;0 to —3; +1.5 to —1.5. 
standard, 10 seconds; | second or 4 seconds optional. 
synchronous, continuous repeating, reversible; 
time, 10 minutes. 

current axis, 250 mm; voltage axis, 10 inches equals one 
bridge revolution. 

1/10% 

synchronous, 1 inch per minute standard; other speeds 
optional. 

10% x 12% inches; angle of slope, 30°. 

manual against internal cadmium sulfate standard cell 
for both current and voltage. 

RC, four stage. 

ball point; Leroy type optional. 

zero displacement control, mercury cell —y 6 times 
chart width, upscale or downscale. 

2.5 millivolts, usable as general potentiometric recorder. 
case, enameled steel; panels, anodized aluminum; writing 
plate, polished stainless steel; knobs and dials, chromium 
plated and buffed. 
17 = 10: 

65 pounds. 


rotation 


_ $1585.00 


For complete information write for Sargent Bulletin P 


SAI 4 G E N | SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 


E.H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. * DALLAS 35, TEXAS « BIRMINGHAM 4, ALA. « SPRINGFIELD, N. J. * ANAHEIM, CALIF. 
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NEWS OF MEMBERS quer and Related Products, D-2 on 
Petroleum Products and Lubricants, D-4 
on Road and Paving Materials, D-15 on 


(Continued from p. 912) 


Engineering Sciences, National Science Engine Antifreezes, D-9 on Electrical 
Foundation, Washington, D. C., was Insulating Materials, D-16 on Industrial 
assistant professor of engineering me- Aromatic Hydrocarbons and Related Ma- 
chanics, The Pennsylvania State Uni- terials, E-1 on Methods of Testing, ASA 
versity, University Park, Pa. Sectional Committees A37 on Road and 
Paving Materials and Z11 on Petroleum 

H. M. Hancock, manager, Product Con- Products and Lubricants, and the Phila- 
trol Dept., The Atlantic Refining Co., delphia District Council, of which he was 
Philadelphia, Pa., retired September 30, chairman from 1935 to 1938. Mr. Han- 
1961. A member of the Society for more cock was a member of the Board of 
than 35 years, Mr. Hancock was active Directors of the Society from 1958 to 1961. 
in many committees. These include James P. Hawke is now chief engineer, 
Committee D-1 on Paint, Varnish, Lac- J. P. Hawke & Associates, San Francisco, 


Riehle 


universal testing machines 


with a FUTURE 


RIEHLE offers complete instrumentation and 
accessories for testing materials over a 
wide range of temperatures. This includes 
vacuum furnaces for tests up to 5000°F., 
cryostats for tests down to 4°K., a full range 
of specimen holders and tools, automatic 
strain and load rate controls and load cells. 


RIEHLE 120,000 ib. Universal 
Hydraulic Testing Machine 


RIEHLE offers screw power and hydraulic testing ma- 
chines in capacities from 2,000 to 450,000 Ibs. RIEHLE 
Electro-Balanced Indicating Unit available for both types. 


° e RIEHLE Testing Machines require no special foundation. 
h : They combine ruggedness and accuracy with long, trouble- 
ie e free service. RIEHLE maintains national field calibration 


service. RIEHLE engineers save project time and hold 
costs down by recommending testing procedures and 
and Metals, Ine. equipment for specific requirements. Write for Bulletin 

EAST MOLINE, RU-2-60. Address Dept. MRS-1161. 


Divisions of American Machine and Metals, Inc. 
TROY LAUNDRY MACHINERY e@ RIEHLE TESTING MACHINES @¢ DE BOTHEZAT FANS e TOLHURST CENTRIFU 
GALS e FILTRATION ENGINEERS @ FILTRATION FABRICS @ NIAGARA FILTERS @ UNITED STATES GAUGE 
AUTOBAR e AUTOMATIC DEVICES @« LAMB ELECTRIC COMPANY ee HUNTER SPRING COMPANY @ GLASER 
STEERS CORPORATION 


FOR FURTHER INFORMATION CIRCLE 1321 ON READER SERVICE CARD 


914 


Calif. Formerly he was a consulting 
enginecr in Orinda, Calif. 


Cooper F. Hawthorae, vice-president 
and general manager, Metal Services, 
Inc., Port Neches, Tex., has been elected 
second vice-president of the American 
Hot Dip Galvanizers Assn. 


William M. Jennings, Jr., is in the 
general sales office, Ford Motor Co., 
Detroit, Mich. He had been sales super- 
visor, Ex-Cell-O Corp., Lima, Ohio. 


Deane B. Judd, assistant chief, Optics 
and Metrology Div., National Bureau of 
Standards, Washington, D. C., received 
the Gold Medal Award of the Illuminating 
Engineering Society at its Annual National 
Conference for his contributions in the 
field of color. In addition to honoring 
Dr. Judd’s personal achievements, his 
selection as medalist expresses a recogni- 
tion of the role of color in illuminating 
engineering. 


Roland P. Koehring, section engineer in 
charge of research at the Deleo Moraine 
Div., General Motors Corp., Dayton, 
Ohio, was named a Powder Metallurgy 
Pioneer by the Metal Powder Industries 
Federation at the 17th Annual Technical 
Meeting of the Federation, in recognition 
of the “significance of his pioneering con- 
tributions that have advanced the progress 
of powder metallurgy from a laboratory 
technique to an industrial technology dur- 
ing the period 1921-1962.” 


Seymour Livis, formerly technical engi- 
neer, Courtaulds Moulded Products, Ltd., 
Cornwall, Ont., Canada, is research engi- 
neer, Transport Div., The Boeing Co., 
Seattle, Wash. 


Jack D. Lubahn is professor of metal- 
lurgy, Metallurgy Dept., Colorado School 
of Mines, Golden, Colo. Previously he 
was professor of mechanics, Mechanics 
Dept., University of Wisconsin, Madison, 
Wis. 


Raymond C. Machler retired September 
12 as director of research and develop- 
ment, Leeds & Northrup Co., Philadel- 
phia, Pa. Dr. Machler represented his 
company’s sustaining membership in the 
Society for many years. 


James F. Morgan, Jr., is director of engi- 
neering and quality control, J. Wiener 
Co., Muskegon, Mich. He had been with 
Uhl, Hall & Rich, Niagara Power Project, 
Niagara Falls, N. Y. 


James F. Murphy, formerly senior test 
engineer, Development and Test Labora- 
tory, ACF Industries, Inc., Albuquerque, 
N. Mex., is now supervisor of spectro- 
chemistry, Inland Steel Co., East Chicago, 


Ind. 


Roger H. Newton is now a consulting 
engineer, H. C. Schutt and Associates, 
Boston, Mass. Formerly he was director, 
Badger Manufacturing Co., Cambridge, 
Mass. 


John T. Norton, professor in the depart- 
ment of metallurgy, Massachusetts Insti- 
tute of Technology, Cambridge, Mass., re- 
ceived the Plansee Plaque awarded at the 
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4th International Plansee Seminar held in 
Reutte, Tyrol, Austria. Dr. Norton is the 
first American to receive the plaque, which 
is given in recognition of fundamental 
contributions in the field of powder metal- 
lurgy. 


Austin J. O’Malley, formerly an engi- 
neer with Scope, Inc., Woburn, Mass., is 
now a project engineer with Research and 
Control Inst., Woburn, Mass. 


Robert W. Orr is in charge of engineer- 
ing on filters, high voltage energy storage 
and mica capacitors, Aerovox Corp., New 
Bedford, Mass. He had been engineering 
manager, Chemical and Dielectrics Div., 
AMP, Inc., Elizabethtown, Pa. 


L. A. Penn retired Sepiember 30, 1961, 
as chief chemist, Tidewater Oil Co., 
Martinez, Calif. In addition to represent- 
ing his company’s sustaining membership 
in the Society, Mr. Penn represented his 
company on Committees D-2 on Petro- 
leum Products and Lubricants and E-19 on 
GasChromatography. He also was a mem- 
ber of the Northern California District 
Council. 


Harry C. Plummer, director of engineer- 
ing and technology for the Structural Clay 
Products Inst., Washington, D. C., was 
made a fellow of the Construction Specifi- 
cations Inst. at its recent annual conven- 
tion in New York City. The first non- 
architect to receive this honor, he has been 
secretary-treasurer of the institute’for the 
past six years. 


Arthur J. Raymo, formerly factory 
manager, Baldwin-Lima-Hamilton Corp., 
Philadelphia, Pa., is now factory manager, 
The Bendix Corp., Kansas City, Mo. 


Thomas G. Reynolds, formerly with 
SunOlin Chemical Co., Philadelphia, Pa., 
is now with Thatcher & Patient, Ince., 
Clayton, Mo. 


W. E. Santoro has been appointed tech- 
nical director of James B. Sipe and Co., 
Pittsburgh, Pa. He had been head, Re- 
search Div., The Monroe Sander Corp., 
Long Island City, N. Y. 


Morton Schwartz, previously with The 
O. Hommel! Co., Carnegie, Pa., as a 
ceramic engineer, is now supervisor of 
quality control, ATCO Ceramics Corp., 
Keyport, N.J. 


Al Steyermark, head of Microchemical 
Dept., Hoffmann-LaRoche, Inc., Nutley, 
N. J., received the Fritz-Pregl-Plaque of 
the Austrian Microchemical Society for 
his contributions to the field of quantita- 
tive organic and microanalysis, and for 
his chairmanship of various national and 
international committees for advance- 
ment of this field. 


Howard L. Stier has become director 
of quality control, United Fruit Co., Bos- 
ton, Mass. He had been director, Di- 
vision of Statistics, National Canners 
Assn., Washington, D. C. 


Frank Tessitor, formerly engineer, U.S. 
Bureau of Reclamation, Washington, 
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CompuDyne 


TRAILERS 


... bring 
the 
testing 
lab 

to 

the 

job 

site 


CompuDyne Trailers equipped for a wide 
range of instrument testing, or outfitted as 
‘White Rooms”’ to clean parts for LOX serv- 
ice are on the job at Atlas and Titan mis- 
sile bases. 


Testing Labs—Trailers may be equipped for 
instrumentation or control system testing 
with a wide range of pneumatic, hydraulic, 
electronic and electrical test equipment ac- 
cording to your specifications. Secondary or 
tertiary calibration standards. Pressures to 
10,000 psi typical accuracy 1/10 of 1%. 


Cleaning Facilities — For LOX, other cryo- 
genic fluids, fuel flushing, decontamination, 
micro and black light inspection. These 
trailers can be equipped to meet your par- 
ticular requirements, including but not 
limited to such items as vacuum grinding 
facilities, hot nitrogen control, absolute air 
filtration and special construction for haz- 
ardous operations. 


Most installations can be shipped in 2 to 8 
weeks after receipt of the trailer. 


Trailers for many specialized needs... . 
Designed, Fabricated and Operated by CompuDyne Corporation 


Write or phone 


c1o1 


CompuDyne Corporation 


400 SOUTH WARMINSTER ROAD * HATBORO, PENNSYLVANIA 
FOR FURTHER INFORMATION CIRCLE 1322 ON READER SERVICE CARD 


: 
| 
|| 
= 
| 
| 
— 
a 
i 
| 
4 


FORNEY 
CONCRETE 


MODEL LT-800 
UNIVERSAL .TESTER 


DESIGNED ESPECIALLY 
FOR THE CONSTRUCTION 
MATERIALS LABORATORY 


Capacity 0-250,000 Ibs. 
Standard Equipment includes: 


® Gripper Blocks for Nos. 2 through 
11 Reinforcing Bars 


® Upper and Lower Platens for 6” X 
12” Cylinders 


® Automatic Safety Switch 


® Power Control for Precise Adjustment 
of Rate of Loading 


Extra Apparatus for Testing: 

® Concrete Masonry Units 

© Beams 6” X 6” 

® Cubes 2” K 2” and 6” X 6” 
© Bricks 


® Weld Specimens in Bend and Tension 
Model LT-800 is only one of a complete 


line of low-cost, top quality machines 
made and guaranteed by... 


FORNEY’S, INC. 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S. A. 
Phone OLiver 2-6611 
Cable: Forney's, New Castle 
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NEWS OF MEMBERS 


(Continued from p. 915) 


D. C., is general engineer, ICA Mutual | 
Security Mission to China, San Francisco, | 
Calif. 


R. A. Wilkins, vice-president, Revere | 
Copper and Brass Inc., Rome, N. Y., re-| 
tired October 1, 1961. Mr. Wilkins has | 
been a personal member of the Society | 
for more than 30 vears, and was the repre- | 
sentative of his company’s sustaining | 
membership. He was a member of Com- | 
mittees B-5 on Copper and Copper Alloys | 
and B-2 on Nonferrous Metals and Alloys | 
for many years, and also served on the | 
Central New York District Council. 


Mabel F. Wilson is 
chemist, Plastics Div., 
Co., Morristown, N. J. 


now a research | 
Allied Chemical | 


Formerly she was | 


Leon Zeldis, director-manager,  In- 
dustrias Textiles Noveltex S.A.C. 
ago, Chile, has been 
diteecnor, the Official Chilean Standards | 
Inst., to prepare drafts and proposals | 
for standards in the textile field. 


DEATHS 


Louis Anderson, retired 


senior chemist in charge of spectroscopy, | 
Air Reduction Co., Inc., Research Labora- 
tory, Murray Hill, N. J. | 
| 
| 


, Santi- | 
appointed by In- 


chemical engi- 


neer, chief chemist, and director of re- 
search, Alpha Portland Cement Co., 
Easton, Pa. (April 7, 1961). Mr. Ander- 


son, a member of the Society for almost 
50 vears, was a member of the Board of 
Directors from 1925 to 1927 and served on 
Committees C-1 on Cement, of which he 
was an Honorary Member, C-12 on Mor- 
tars for Unit Masonry, and several sub- 
committees of E-1 on Methods of Testing. 


Howard G. Curtis, head, Canals and 
Pipelines Section, Bureau of Reclamation, 
Engineering Center, Denver, Colo. (June 
11, 1961). Mr. Curtis, who joined the 
Society in 1960, was a member of Com- 
mittee C-13 on Concrete Pipe for more 
than 10 vears. 


Harry D. Foster, Building Code and Fire 
Protection Consultant, Walden, N.Y. 
(September 16, 1961). Dr. Foster’s com- 
mittee activities included C-15 on Manu- 
factured Masonry Units, C-8 on Refrac- 
tories, E-5 on Fire Tests of Materials and 
Construction, of which he was chairman, 
and E-6 on Methods of Testing Building 
Constructions. He represented ASTM 
on ASA Sectional Committee on Building 
Code Requirements for Fire Protection 
and Fire Resistance. 


John R. Freeman, Jr., retired vice- 


president of metallurgy and_ research, 
The American Brass Co., Waterbury, 
Conn. (September 2, 1961). Mr. Free- 


man was a 40-year member of the Society 
and over the years was active in com- 


mittee work. His work covered a wide 
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Stir 

and heat 

liquids. 
this better 


TEMCO 
STIR-PLATE 


Combines a continuously variable 
magnetic stirrer and a stepless, 
precision-controlled hot plate. 
Lets you stir and heat liquids 
sim$ltaneously ... or do either 
independently. Magnetic stirring 
action stirs liquids in closed or 
vacuum-sealed systems, odd- 
shaped, narrow-necked, and 
other flat or curved-bottom con- 
tainers. 7Ye” square hot plate 
thermostatically controlled over 
entire range to 700°F. Price 
complete with two stirring 
magnets and 5’ cord, $84.50. 
Write for literature and name 
of nearest dealer. 


THEAMOLYNE CORPORRTION 


(formerly Thermo Electric Mfg. Co.) 
472 Huff Street, Dubuque, lowa 
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This Market 


LP-Gas is such a versatile fuel that new uses for it arise 
regularly —such as heating air for the experimental 
Navy balloon above. It is already high in demand for 
cooking, heating, air conditioning and scores of other 
home and commercial uses. Small wonder that among 
petroleum products, LP-Gas boasts one of the best sales 
surges—7 per cent last year alone. 

Most LP-Gas is produced by wringing out natural 
gas before it passes into transmission lines. Sinclair Oil 
& Gas Company owns fully, or in part, 38 gas products 


ASTM-Sinclair salutes the American Society for Testing and Materials. Founded 
in 1898, ASTM promotes research to develop specifications and test methods 
which aid all industries in maintaining product quality. The scientific work of 
its 10,000 members is multiplied many-fold to benefit all consumers. Its D-2 
committee, which deals with petroleum products, recently completed specifica- 
tions for LP-Gas which recognize this fuel’s expanding uses. 


SINCLAIR OIL CORPORATION 


600 FIFTH AVENUE 


oes Up, Up, Up! 


Photo courtesy of Raven Industries and U.S. Navy 


plants which process its natural gas output to recover 
the valuable LP-Gas. It markets the fuel under the 
Sinclair “Truflame” trademark through distributors in 
38 states, and last year rang up a sales gain double that 
of the industry. 

As its natural gas output rises, Sinclair is adding gas 
processing capacity and extending LP-Gas distribution. 
By expanding its endeavors in growing markets, 
Sinclair concentrates on more sales of the most profit- 
able products. 


Sinclar 


NEW YORK 20,N. Y. 
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DEATHS 


(Continued from p. 916) 


area and included Committees A-5 on 
Corrosion of Iron and Steel, B-2 on 
Nonferrous Metals and Alloys, B-3 on 
Corrosion of Nonferrous Metals and 
Alloys, B-4 on Metallic Materials for 
Thermostats and for Electrical Resistance, 
Heating, and Contacts, B-5 on Copper 
and Copper Alloys, B-6 on Die-Cast 
Metals and Alloys, B-1 on Wires for 
Electrical Conductors, D-14 on Adhesives, 
E-4 on Metallography, E-9 on Fatigue, 
E-7 on Nondestructive Testing, subcom- 
mittees of EK-1 on Methods of Testing, 
and several joint committees and ad- 
ministrative committees. Mr. Freeman 
served on the ASTM Board of Directors 
from 1945 to 1948. 


John W. McBurney, retired senior tech- 
nologist, National Bureau of Standards, 
Washington, D. C. (October 5, 1961). 
During his 40 years of membership in the 
Society, Mr. McBurney had been active in 
Committees C-3 on Chemical Resistant 
Mortars, C-12 on Mortars for Unit 
Masonry, which he served as chairman 
from 1937 to 1944 and which elected him 
to Honorary Membership in the com- 
mittee, C-15 on Manufactured Masonry 
Units, E-5 on Fire Tests of Materials 
and Construction, E-6 on Methods of 
Testing Building Constructions, E-8 on 


Nomenclature and Definitions, and ASA 
Sectional Committee A42 on Specifica- 
tions for Plastering. In 1956 Mr. Me- 
Burney received the ASTM Award of 
Merit. 


Daniel L. Ogden, retired, The American 
Metal Co., Ltd., New York, N. Y. (July 
29, 1961). Mr. Ogden represented his 
company in Society membership and 
on committees for many years. In rec- 
ognition of his outstanding contributions, 
Committee B-2 on Nonferrous Metals 
and Alloys elected him to Honorary 
Membership in the committee in 1956. 


J. L. Sigal, chemist, Pittsburgh Testing 
Laboratory, Pittsburgh, Pa. (August 31, 
1961). Mr. Sigal had been a member of 
the Society since 1945. 


Russell L. Thompson, vice-president, 
James Thompson & Sons, Ames, Iowa 
(January 25, 1961). Mr. Thompson had 
been a member of the Society for only a 
short time. 


NBS Issues New Spectroscopic | 
Standard Samples 


Two NEW types of spec- 
trochemical standards—a set of eight 
white cast irons and a set of three naval 
brasses—have been developed and made 
available by the National Bureau of 
Standards. These standards are suit- 


Wilson “Superficial” makes 
Shallow Measurements 


‘Accurately 


Wilson Rockwell Superficial hardness testers are 
used to measure surface hardness, coatings, thin 
metal or thin hard cases. The hardness test is based 
on a penetration of less than .005”, and Wilson 
Superficial testers have the precision and ease of 
operation to give accurate readings every time. 


Accurate — Precision-built for consistently correct results. 
Knife-edge bearings provide near-frictionless operation. 

Easy to operate—Controls conveniently grouped— oil dash-pot 
system provides smooth load application. 

Long lasting—Simple design, rugged construction make Wilson 
Superficial testers as durable as a machine tool. 

line available—Wilson Rockwell hardness testers 

and accessories are available in a wide variety for every 

hardness testing function. Also ‘‘Brale’”’ diamond pene- 


Cc lot, 
Pr 


trators for perfect readings every time. 


Write for details—Ask for Catalog RT-58. It gives complete 
information on the Superficial tester as well as on the 
full line of Wilson Rockwell hardness testers. 


| 


Wilson Rockwell Superficial 
Hardness Tester 


WILSON "ROCKWELL 


HARDNESS TESTERS 


Wilson Mechanical Instrument Division 


American Chain & Cable Company, Inc. a 
230-C Park Avenue, New York 17, New York — 
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able for both optical emission and X-ray 
analysis. 

Although comprising a graded series 
in composition for 20 elements, the 
white cast-iron standards will be certi- 
fied initially for only ten constituents: 
carbon, phosphorus, sulfur, silicon, 
manganese, nickel, copper, chromium, 
molybdenum, and vanadium. ‘These 
samples are distributed in the chill- 
cast form only. 

The three naval brass standards, 
prepared by a special casting technique, 
are available in both chill-cast and 
wrought forms. The chill-cast sam- 
ples are 1}-in. square and 3 in. thick, 
and the wrought samples are I} in. 
in diameter and ? in. thick. Both 
types are equally suitable for use in 
optical emission and X-ray spectro- 
chemical analysis. Caution is recom- 
mended in the use of the chill-cast 
samples, which are designed for calibra- 
tion in the analysis of specimens pre- 
pared in the same manner. Their 
use with specimens prepared by other 
casting techniques may result in con- 
siderable bias. 

These standards may be purchased 
for $25.00 per sample from the Standard 
Samples Clerk, National Bureau of 
Standards, Washington 25, D. C. 


Papers Invited for 
Spectroscopy Conference 


PAPERS ARE being invited 
for the International Conference on 
Spectroscopy, to be held June 18-22, 
1962, at the University of Maryland, 
College Park, Md. Papers should em- 
phasize new methods, unconventional 
experiments, trends in applications of 
spectroscopy. The program will not 
include descriptions of analytical 
methods based on well-known practices 
and techniques. 

Further information. can be obtained 
from Bourdon F. Seribner, National 
Bureau of Standards, Washington 25, 
D. C. 


U. S. Papers Submitted for 
Sixth World Power Conference 


THe U. S. National 
Committee has submitted a list of 20 
papers for presentation at the Sixth 
World Power Conference, to be held in 
Melbourne, Australia, Oct. 20-26, 1962. 
Theme of the meeting will be ‘The 
Changing Pattern of Power.” The 
papers will emphasize the changes that 
have taken place in power production, 
transportation, and use since the Fifth 
Conference, in 1956, and will forecast 
future developments. 

The Secretariat for the U. 8. National 
Committee is furnished through the 
Engineers Joint Council, 345 East 
47th St., New York 17, N. Y. 
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from paper to steel 
a Dillon 
UNIVERSAL TESTER 


will test them all! 


Whether you are working with metal, 
plastics, wire, rubber, springs, etc., an 
inexpensive DILLON Tester will make 
hundreds of accurate checks daily in 
your shop. Universal! Operates in ten- 
sile, compression, transverse or shear. 
Handles round, flat or special shapes. 
Two different machines — Model M for 
low strength materials between 0 and 
300 Ibs., and Model L for materials up 
to 125,000 Ibs. PSI tensile. Hand 
wheel operated or motorized. Wide -& 
range of gripping fixtures. 
Model L at right shown 
on stand. 7 inter- 
changeable gauges 
provide wide range. 
Allequipped with max. 
indicator. Model M at 
left is pendulum type. 
Has 5 scales. Meets 
ASTM & Fed. specs. 
Write TODAY 

for brochures and 
LOW price schedule. 


DEPT. 102, 14610 KESWICK STREET 


VAN NUYS 81, CALIFORNIA 
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NAEF SAMPLE 
CUTTING PRESS 


for Improved 
Accuracy, Lower 
Cost in Preparing 
Test Specimens for 
the Textile, Paper, 
Leather, Rubber 
and Plastic Industry 


Presses Available from stock. 
Dies to ASTM or 
customer's specifications. 

Meets D624-59, D412-51T, D39-59T, D1175-55T, D1375- 


591; D1117-59, D1230-52T, D1295-60Tr D378-60, 
D380-59, D1004-59T, D1424-59 Requirements 


SMS INSTRUMENT COMPANY 
P. O. Box 24, Rensselaer, N. Y. 


CIRCLE 1328 ON READER SERVICE CARD 


November 1961 


/homat-Hoover 


MELTING 
POINT 
APPARATUS 


with new 
back-lighting 
THERMOMETER 
ILLUMINATOR 


THE HOOVER MELTING POINT APPA- 
RATUS, “Uni-Melt,” which is rapidly becoming 

a standard instrument for determination of capil- 
hen melting points, has recently been improved to 
overcome fluctuation in laboratory lighting. Glare- 
less illumination, restricted to the scale of the 
thermometer, is provided by an 8-watt fluorescent 
lamp in ventilated metal housing. The more 
sharply visible thermometer meniscus reduces op- 
erator eye-strain, promotes greater accuracy of in- 
dividual readings and decreases the time for a series 
of determinations, especially when used with the 
Periscopic Thermometer Reader. 

The Apparatus was designed by Dr. John R. E. 
Hoover to meet official U.S.P. requirements, and 
offers the following outstanding features: 


e Completely self-contained, with 
bath unit enclosed for safety 


e Lagless heat transfer for rapid heating 
and cooling 


e Built-in capillary vibrator to insure 
uniform packing of sample 


6406-H. Melting Point Apparatus, Hoover “Uni-Melt,” with armored 
thermometer—10 to 360 C in 1°, 6 melting point standards, 4 oz. Sili- 
cone Fluid and 100 capillaries, but without Periscopic Reader or Illumi- 
neater, For UTS walle, GO 175.00 
6406-K. Ditto, with Periscopic Thermometer Reader ...... 212.50 


6406-M. Ditto, complete with both Periscopic Reader and Ther- 


Accessories (For attachment to instruments already in use) 
6407-A. Periscopic Thermometer Re 


ader 
6407-A10. Th MWuminator; for 115 volts, a.c..... 


For more detailed description, see pp 624-625 
of our new 1961 catalog 


ARTHUR H. THOMAS CO. 


Laboratory Apparatus and Reagents 
VINE STREET AT THIRD 
PHILADELPHIA 5, PA. 

More and More Laboratories RELY ON THOMAS 
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MATERIALS AND TESTING TOPICS 


This information is based on literature and statements from apparatus manufac- 


turers and laboratory supply houses. 
advanced in this publication. 


FOR THE LABORATORY 


Transducer—The Alinco Model 344 is an 
accurate and reliable universal force trans- 
ducer incorporating the latest and most 
effective materials for temperature com- 
pensation, low hysteresis, and minimum 
linearity error. Designed for tension and 
compression service, the Model 344 
guarantees an accuracy of +£0.10 per cent 
and is available in ranges from 50 to 
1,000,000 Ib. 


Allegany Instrument Co. 3941 


Pressure Unit A new, self-barricaded 
high-pressure laboratory unit is now avail- 
able for a wide variety of research opera- 
tions involving pressures to 5000 psi and 
temperatures to 650 F. In addition to 
self-barricading, the unit is easily movable, 
thus providing maximum flexibility in 
location. It is compact and fully equipped 
to include pressure vessels, valving, tubing, 
and instrumentation and is shipped ready 
for connection to existing utilities. 

Autoclave Engineers, Inc. 


3942 


The Society is not responsible for statements 


pH Analyzer——-The new Model J indus- 
trial pH analyzer system includes new 
electrodes and new electrode mounting 
chambers. The Model J employs an a-c 
stabilized amplifier which provides stabil- 
ity of 0.01 pH per 24 hr over —20 to 
+122 F ambient temperature range. Out- 
put accuracy and meter sensitivity is 
+().02 pH for the full 0 to 14 pH range. 

Beckman Scientific and Process Instru- 


ments Div. 3943 


Heat-Free Light ~The 25-w Burton zir- 
conium concentrated-are lamp emits a 
heat-free beam of 15,000 foot candles per 
sq in. Its powerful Sylvania light source 
lends itself to such special applications as 
microscope illumination or projection, 
photomicrography, metallographs, lens 
testing, striation detection, optical com- 
parators, transparency projection, spec- 
trophotometers, contact printing, and 
copying 


Burton Manufacturing Co. 3944 


Recrystallizer--A new tecrystallizer 
automatically purifies small quantities 
(about 1 g) of organic compounds in the 


laboratory with a minimum of attention by 
laboratory personnel. It is clesigned to be 
particularly useful where very pure mate- 
rials are required for analysis, comparison, 
or inspection in analytical or industrial 
quality control laboratories. 

Central Scientific Co. 3945 

Moisture Analyzer—A new solids mois- 
ture analyzer, Type 26-320, uses the 
Keidel electrolytic cell principle, a proved 
method of determination of ppm of mois- 
ture, to accurately measure moisture in 
solid samples. 

Consolidated Electrodynamics Corp. 3946 


Low-Temperature Cabinet--A new line 
of low-temperature utility cabinets can be 
used for testing and processing. Called 
the ‘Deltair Temp!o,” the cabinets are 
available in 5 and 13 eu ft capacities with 
5 temperature ranges to — 120 F. 


Deltair Products 3947 


Laboratory Separator new labora- 
tory and pilot-scale separator that permits 
duplication of production conditions in a 
compact, counter-top unit has a capacity 
of 15 to 30 gal per hr, depending on the 
product being separated. The separator 
develops a force of 9500 g with a bowl speed 
of 12,800 rpm. The separator is powered 
by a qh-hp motor that draws only 80 w 
and operates on LLO v, ac/de. The motor 
has specially-greased ball bearings to pro- 
vide at least 1200 hr use before requiring 
lubrication. 


The De Laval Separator Co. 3948 


(Continued on p. 922) 


Range —S5O°F to +200°F. 


puted from electrical measurements. 


541 Devon St. 


The Pittsburgh Corning Thermal Conductivity Probe utilizes the 
fact that temperature at a line heat source in a block, rises by an 
amount that depends on the thermal conductivity of the material 


current through a rectangular sheet of stainless steel foil in such a 
manner that the rate of generation of heat per unit area can be com- 


(K-FACTOR) 


THERMAL CONDUCTIVITY DETERMINATIONS BY 


005" 
THERMOCOUPLE 


+001" CONST. wine 


conus] MODEL CS-48 
The Alundum Guarded Hot Plate (ASTM Spec. C-177) is avail- 
Or 
ur able between mean temperatures of approx. O°F and 1200°F 
CHECK PONT x4 with cooling plates and circular container. Square Hot Plates 
upon request. The Alundum Plate is 34” thick and 9” diameter. 
COPPER 
MOT PLATE (0) 
- 3 SOLDER | SOLOER 
| 
@ COOUNG COLS 
(c) CONSTANTAN 
The Thin-Heater Thermal Conductivity Apparatus passes 4 constant OOI"PLASTIC FILM THERMOCOUPLE 


00 HEATER 


PLATELET 


Catalog or Individual Brochure upon request 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


MODEL CS-130 


Kearny, N. J. 
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“one-shot” radiography of this 24 foot steel girth weld 
.-. or group inspection | of small parts 


In the broad Tech/Ops line there’s prob- 
abiy a gamma radiography unit that’s precisely 
right for your inspection job. Iridium’? units 
(10 to 100 curies) for handling steel %” thick 
and up, or light metals over 2”. Cobalt® units 
(3 to 100 curies) for steel, brass, copper, super- 
alloys up to 6”. 


find d 


m 
with x-ray oF 9° 


hy equi 
e ctly ato 


fvoroscopes 


ur industrial Appl 


with bright-imoge 


at’s all in the day’s work for a Tech/Ops unit 


All of them are completely self-contained: every- 
thing needed for the job goes right along to it. Range 
in size and weight from a 58 lb. suitcase (Little David) 
to easy-rolling wagons (Goliath). They’re simple to run, 
safe to use, rugged and dependable. The ,radiographs 
they turn out (with properly chosen techniques) are 
equal in every way to those made with x-rays — and so 
recognized by MIL codes. 


Tech/Ops Radiography Units cost little to buy (or 
rent, if you like). Matter of fact, over 80% of today’s 
isotope radiography is being done with units costing 
less than $3,000. 


To find out where these versatile inspection work- 
horses may fit into your scheme of things, call any local 
Picker office (see "phone book) or write Picker X-Ray 
Corporation, 25 So. Broadway, White Plains, New York. 
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(Continued from p. 920) 


Electronic Micrometer—Operator dis- 
crimination is eliminated with the new 
Model HDR Carson-Dice electronic mi- 
crometer. Measurements are displayed on 
a four-digit counter reading to 20 mil- 
lionths of an inch. There is a convenient 
external zero reset for the counter which 
may be easily zeroed in at any point within 
the work capacity of the instrument, per- 
mitting rapid shifting of fixtures and set- 
ups. 

J. W. Dice Co. 3949 


Multitester—A new 5-mg to 50-ton 
range multitester called a Drage unit per- 
forms tension, pressure, and bending tests 
on a variety of substances. The linear 
deformation speed of the unit is independ- 
ent of the resulting load and may be varied 
from 1 to 1000 mm per min. Its exchange- 
able load heads are frictionless and without 
hysteresis and can be changed during : 
test. Deformation loads are directly 
shown on 10 by 10 recording paper. 
Deformation time is recorded as a second 
curve. A third curve, or Z axis, can be 
added to record temperature or thickness 
change conditions. For routine work, 
deformation is indicated by a change of 
distance between sample clamps with 
ratios of 5:1, 1:1, or 1:5; additional 
equipment extends the ratios from 10:1 to 
1000: 1. 

J. W. Fecker 3950 


Infrared Analyzer—The Gelman infra- 
red carbon monoxide analyzer incorporates 
many new design features which increase 
accuracy and reliability. It has many 
industrial and laboratory applications 
where intermittent or continuous carbon 
monoxide determinations must be made. 

Gelman Instrument Co. 3951 


Vacuum Gages A new line of compact 
vacuum gages featuring entirely new con- 
struction throughout and_ self-contained 
miniaturized circuitry is attached directly 
to the rear of the indicating meter. The 
complete gage mounts in any panel re- 
quiring only a standard meter cut-out. 

Hastings-Raydist, Inc. 3952 


Oscilloscope—A new sampling oscillo- 
scope, Model 185B, gives calibrated, high- 
resolution measurement of nanosecond 
pulse phenomena. Features conventional 
controls, direct reading and bright-trace 
observation, and a standard 5-in. mono- 
accelerator cathode ray tube. 

Hewlett-Packard Co. 3953 

Amplifier—The new Keithley Model 103 
is an a-c preamplifier intended to give the 
best possible signal-to-noise ratios to 
oscilloscopes and recorders. It has a 
noise level of less than 0.8 nv rms between 
10 eps and 10 ke. The 103 lowers the 
microvolt measurement threshold over a 
band-width of 0.1 eps to 100 ke. Applica- 
tions include measurement of piezoelectric 
crystal outputs, a-c Hall effect studies, a-c 
bridge null indicators, and investigations 
of low-frequency noise in semiconductors. 

Keithley Instruments, Ine. 3954 


Pulsed X-Ray—The performance of 
totally enclosed moving parts undergoing 
vibration and shock tests can now be 
recorded by a new pulsed X-ray system. 
Information on hidden part performance 
during environmental tests gathered 
through pulsed X-ray testing can be used 
as the basis for design changes to improve 
product performance. 

MB Electronics 3955 


Visicorder—A 24-channel, direct-record- 
ing oscillograph has been introduced that 
‘an be rack-mounted in industrial, scien- 
tific, and aerospace instrumentation sys- 
tems or supplied in a specially designed 
ease for table or bench use. The new 
instrument is called the Model 1508 
Visicorder. It fits 24 direct-recording 
channels into only 7 in. of rack height. 

Minneapolis-Honeywell Regulator Co. 

3956 


Recording System—A further advance 
in analog recording reproduction 
systems for general industrial and research 
applications is announced with the de- 
velopment of a model providing 10}-in. 
tape reel capacity. Designated Model 
M204, the new system achieves 0.2 per 
cent precision. 

Mnemotron Corp. 3957 


Proving Rings——-A new line of proving 
rings accurate to +, per cent of applied 
load, called the Series 200, were developed 
to meet the increasing accuracy demands 
in calibrations of rocket thrust stands, 
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Look To 


1,239 different testing machines for 
Rubber-Plastic-Paper-Packaging-Metals-Textiles and all other industries 


43 years experience . . . Sales-Services-Calibration-Repair 


TESTING MACHINES INC, 


...for all your 
testing needs! 


Ploneer 7-7466 
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NO LINES 


75,000 min. psi * 


OF EVERY LACLEDE STEEL 
REINFORCING BAR 


fast, easy identification saves construction time and cost 


Metallurgical research has developed high-strength steels that substantially improve the 
efficiency and economy of reinforced concrete design — saving as much as 15% of the 
total construction cost of the structure. 
Laclede now brings you this steel reinforcement in new, easy-to-identify bars that can be 
used with assurance under the Ultimate Strength design methods of the A.C.I. building 
Pe code. With this positive identification, the worker can quickly find the right bar specified 
a for the job. The clear marking of the grade of steel minimizes the need for inspection 
and testing. 
Specify these time-saving, money-saving Laclede bars for your next construction job. 


LACLEDE STEEL COMPANY 


QUALITY STEEL FOR INDUSTRY AND CONSTRUCTION Steel 
a? ST. LOUIS 1, MISSOURI + 
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For rapid combustion and fusion 
reactions with sodium peroxide 


Only a few minutes are required to convert Sulfur, 
Halogens, Phosphorus and other elements to water- 
soluble salts in sealed PARR bombs. 


The Parr 2001 apparatus shown above includes a 
22 ml. electric ignition bomb with all accessories for 
combustion tests. Similiar outfits are available with 
a 42 ml. electric bomb, also with 2.5, 8 and 22 ml. 
flame ignition bombs. 


Ask for Specification 2000 
PARR INSTRUMENT COMPANY 
211 Fifty-Third St. Moline, Illinois 


A SYMBOL OF EXCELLENCE 
FOR OVER 90 YEARS 


Featuring a distinguished line of 


ASTM and PRECISION 
THERMOMETERS 
AND HYDROMETERS 


Also a complete line of instruments including 


@ POCKET and ARMORED THERMOMETERS 
@ GENERAL PURPOSE THERMOMETERS 

@ WET and DRY BULB HUMIDICATORS 

@ WOODBACK & CUPCASE THERMOMETERS 
@ SUBMARINE THERMOMETERS 

@ INDUSTRIAL THERMOMETERS 


Whatever your need, 
write TAG first for complete details. 


TAGLIABUE DIVISION 


MARSHALLTOWN MANUFACTURING INC. 
MARSHALLTOWN, IOWA 
A Subsidiary of the Electric Autolite Company 
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KLETT mape 


Colorimeters 


Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 
Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers of Scizntific Instruments 


New York 28, N. Y. 


179 E. 87th Street 


ELECTRONIC 
VARIABLE-SPEED 


AC CONTROLLER and 
Matching DC MOTOR 


2T60 ELECTRONIC CONTROLLER 
with matching 1/50 H.P. DC MOTOR 


Complete, F.O.B., 
Las Vegas, 
Nevada 


SPECIFICATIONS 
@ Thyraton tube operated controller 
gives stepless operation @ Input: 
110-120 V., 60 cy. single phase @ 


Output: 0-120 V., 200 ma. DC to 

armature @ 1/50 H.P. ball bearing, Other models to 
right angle, gear head, shunt wound, 3/4 H.P. motors 
DC motor @ Reversible @ Armature ailabl 

shaft is extended @ Armature speed — = 

0 to 4000 R.P.M. @ Motors in gear Request data. 


ratios: 6, 18, 30, 36, 60, 
540, and 1120:1 in stock. 


GERALD K. HELLER CO. 


2673 South Western Street, Las Vegas, Nevada, P.O. Box 4426 


100, 300, 
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physical testing machines, and weighing 
systems. The capacity of the rings has 
also been extended in this new line, ranging 
up to 1,200,000 Ib in compression-type 
rings. 

Morehouse Machine Co. 3958 

Gamma Analyzer—The gamma ana- 
lyzer, Model GSS-1B, operates automati- 
cally without adjustment to sean, record, 
and analyze emitters having energies vary- 
ing from 0.003 kev to 3 Mev. The system 
is designed to provide a complete spectral 
analysis with better resolution. It is 
capable of analyzing the gamma spectra 
from 0.1 kev to 6 Mey. 
Nuclear Measurements Corp. 3959 
Oscillograph—A continuous oscillograph 
recorder conversion for standard oscillo- 
scopes, the Mark II, is a s) stem for simul- 
taneous viewing and direct recording of 
oscilloscope traces. The instrument, 
weighing 12 lb, is self-contained and can 
easily be attached to any conventional 
oscilloscope. Multi-trace scopes can also 
be used with it for multi-channel recording. 

Par Products Corp. 3960 


Temperature Probe—A new, easy-to- 
use temperature measuring system, de- 
signed primarily for use with granular or 
powdered materials is highly portable and 
extremely fast. The system may be used 
wherever temperatures must be measured 
in out-of-reach places. Temperatures from 
20 to 150 F can be measured with excep- 
tional accuracy. Internal mercury bat- 
teries normally last up to 5 yr, maintaining 
accuracy without calibration adjustment. 

Radson Engineering Corp. 3961 


Power-Supply—-A noise-free family of 
power supplies featuring precise voltage 
regulation for both line and load has been 
announced. The six Sorensen QIS 60- 
cycle models and the six DQIS 400-cycle 
models are transistorized, miniature 115-v 
ac/de, sine-wave inverters. Operating 
from 12- or 28-v de inputs, outputs, ob- 
tained from a Class B amplifier, are 20, 40, 
or 60 w. 

Raytheon Co. 3962 

Pulverisette 2—The Pulverisette 2 will 
work with a wide range of either wet or dry 
material. Some applications of the 
Pulverisette 2 are for grinding alumina, 
pigments, silicates, metal powders, enamel, 
glass, quartz, ceramics, cement, rock (up 
to Mohs hardness of 9), coke, coal. It is 
especially suited for work with caustica, 
dust-forming, and poisonous materials. 


Radioactive substances can be ground to 


analytical fineness (up to 1 »). 


Schuco Scientific 3963 


Filter Chambers—The capacity of the 
filter chambers for filtering 


‘“full-view”’ 
corrosive chemicals is now increased. The 
Model L-80, constructed of transparent 


high-temperature lucite, has a_ filtering 


capacity of 800 to 1200 gal per hr. It is 

28-in. high and 9-in. in diameter and 

weighs approximately 25 lb. 
Sethco Manufacturing Corp. 
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Environmental Test Cabinet—Zerolab 
Model 2-300, new test chamber capable of 
producing environmental temperatures 
from —320 to +400 F, permits functional 
tests for a wide variety of electronic, 
mechanical, and solid-state components 
for abilities to withstand extremes of heat, 
cold, and vibration. 

Solar Systems, Inc. 3965 

Ultrasonic Cleaner—The generator 
Model MS 90 has a power capability of 90 
w, 360 w peak. It contains a single tube 
in a_ half-wave self-rectifying circuit. 
Generator works on a scanning principle 
for more efficient over-all cleaning. Input 
117-v ac, 60 cycle. Dimensions: 11 in. 


wide by 10 in. deep by 63 in. high. 


Sonic Systems, Inc. 3966 


Micro-Checker—A new, precision-built, 
mechanical means of checking displace- 
ment-type transducers, such as LVDT, 
strain gage, variable reluctance, ete., is 
called the Model TK-501 micro-checker. 
Displacement of the transducer can be 
measured down to 0.000001 in. 


Techni-Rite Electronics, Inc. 3967 


Adhesives Tester—The Concora folder- 
gluer mechanically folds the scores put in 
by the Concora boxboard scorer, it applies 
a glue line along one side of the sample, 


(Continued on p. 926) 


3964 


Annealed 
glass-lead 
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All Refinery Supply hydrometers are 
molded of heavy-gage “Pyrex” glass 
with an annealed, glass-lead tip that vir- 
tually eliminates hydrometer breakage 
when dropped in a sample cylinder. Rug- 
gedness is built-in. Although these in- 
struments will withstand rough handling, 
their accuracy never varies. Some models 
incorporate both a hydrometer and a 
thermometer, making them ideal for pe- 
troleum applications where quick temper- 
ature and specific gravity readings are 
required. 


Refinery Supply offers immediate delivery 
from the largest stock of sizes, lengths 
and ranges, with optional stainless steel 
armor. 


Also Yel-O-Bak flat-bore thermometers 
are available for “off-the-shelf” delivery 
in all refinery and A.S.T.M. models. 


Extra-wide mercury 
column, sharply con- 
trasted against the 
bright yellow back- 
ground, is readable 
through a wide angle 
with no loss in ac- 
curacy. 


REFINERY SUPPLY CO. 


A Subsidiary of Cenco Instruments Corporation 
6901 East 12th Street © Tulsa 12, Okiachoma 
6610 Stillwell Street © Houston 32, Texas 
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crushes the two folded scores to any desired 
caliper, and applies pressure to the glue 
line for any desired length of time. The 
Concora folder-gluer mechanically folds a 
scored sample similar to the actual folding 
in production, giving a much more accu- 
rate evaluation of the bending qualities of 
the board under question. Adhesives can 
be evaluated for spread characteristics, 
setting time, and holding powers. 

Testing Machines, Inc. 3968 


Oxygen Flask —Explosion-proof cabinet, 
incorporating novel infrared firing device, 
provides complete protection during com- 
bustion of organic compounds by the 
Schoniger oxygen flask technique. Speci- 
men, wrapped in black paper, is ignited 
withia the charged, clamp-closed flask by 
the concentrated intensity of a beam from 
a 150-w lamp focused by a mirror sealed 
within the lamp envelope. Push-button 
lamp switch is on top panel of cabinet. 

Arthur H. Thomas Co. 3969 


Oxygen Analyzer—The development 
and production of a new precision instru- 
ment, the DO-100 continuous dissolved- 
oxygen analyzer, measures and records 
micro quantities of dissolved oxygen in 
boiler and other high-purity-water sys- 
tems. The instrument is electro-chemical 
and direct-acting in operation. 

Wallace & Tiernan, Inc. 3970 


NEW LITERATURE 


Corona Testing——An engineering speci- 
fications bulletin with complete data! on a 
new line of integrated corona test. sets, 
corona-free high-voltage testers, corona 
detectors, and corona pickup networks has 
been prepared. 

Associaled Research, Inc 6529 


Stress-Strain Gage unique bonded- 
resistance foil-type stress-strain gage is 
described in a product Data Sheet No. 
4323. The data sheet provides informa- 
tion on the use of the stress-strain gage as 
a simple and automatic computing device 
which solves stress-strain equations with- 
out complex calculations by the user. 

Baldwin-Lima-Hamilton Corp. 6530 


Ovens— New illustrative 2-color, 4-page 
Bulletin No. 1961 entitled “Blue M Power- 
O-Matic 60 Saturable Reactor Industrial 
Batch Ovens”’ describes mechanical con- 
vection horizontal airflow ovens. 

Blue M Electric Co. 6531 


Thermometers—New Catalog 620, 
“Thermometers, Hydrometers for the 
Laboratory” contains specifications and 
prices of a complete line of hydrometers 
and thermometers including general use 
from —200 up to 1050 C, precision use up 
to 0.01 C accuracy, ground joint, dial, and 
special-purpose types. The thermometers 
feature permanent markings, lines, and 


EXPERIMENTAL 


Armour Research Foundation offers qualified engineers an excellent opportunity for pro- 
fessional growth as a member of an outstanding and stimulating research staft. The Foun- 
dation’s Mechanics Research Division is expanding its activities in the area of experimental 
stress analysis, and a wide variety of challenging research programs are being performed in 
the areas indicated below. Engineers, B.S. through Ph.D., with interest or experience in one 
of the areas listed are invited to inquire about employment opportunities. 


numbers which will never lose their color- 
ing. 
Brooklyn Thermometer Co., Inc. 6532 


Viscometers— Bulletin No. 20 offers a 
complete line of all sizes and kinds of 
viscometers for use in laboratories in the 
petroleuin, chemical, aviation, missile, 
atomic, and pharmaceutical industries. 
Included are all ASTM types 

Cannon Instrument Co. 6533 


Vacuum Pumps—High vacuum pumps 
and components are the subjects of a new 
6-page, illustrated Brochure No. 2. De- 
scribed in detail is the Cenco series of two- 
stage Hyvac vacuum pumps ranging in 
capacity from 21 to 140 liters per min. 
The pumps in this series work on a con- 
centric rotor-rotating vane principle which 
significantly. reduces noise and vibration. 
Hyvac pumps have a vacuum guaranteed 
to better than 0.0001 mm Hg. 

Central Scientific Co. 6534 


Catalog—A 16-page Catalog No. 60 
describes test equipment for paper, metal, 
adhesives, plastics, rubber, cement, and 
textiles. 

Custom Scientific Instruments, Inc. 6535 


Chlorine Analyzer—A new folder-type 
Catalog 17B2200 describes the F&P 
Anachlor residual chlorine analyzer, a con- 
tinuous amperometric analyzer for water 
supplies and sewage effluents. 

Fischer & Porter Co. 6536 
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PHOTOELASTICITY ¢ CYCLIC THERMAL AND ISOTHERMAL FATIGUE 
STRESS CONCENTRATIONS AND WAVE PROPAGATION IN SCLIDS 
PHOTOTHERMOELASTICITY PHOTOVISCOELASTICITY 


Armour Research Foundation is a well-known independent research organization with a 
staff of over 600 engineers and scientists performing basic and applied research for indus- 
try and the government. Our environment combines the better features of academic and 
industrial research and offers a broad opportunity for professional growth. Staff members 
receive excellent salaries and benefits, including up to four weeks’ vacation and tuition 
free graduate study. Please reply in confidence to JOHN F. COLLINS. 


ARMOUR 
RESEARCH 
FOUNDATION 


OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER, CHICAGO 16, ILL. 
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TEST-SIZING 


TESTING 
SCREEN 


Handles up to 1 cu.ft. of concrete 
aggregates, coal, or minerals; 

2 to 7 simultaneous separations 
in about 3 min.; 4” to 200-mesh. 


For field inspection, ready-mix, 
blacktop, concrete products, 
minerals; portable, operates 
free-standing; samples up to 25 lbs.; 
142” to 200-mesh. 


GILSON 
SAMPLE 
SPLITTER 


Halves or quarters large 
samples in seconds; handles 
any material from sand to 4” 
aggregates; adjustable openings 
¥2" to 6”. 
WRITE FOR GILSON CATALOG 
SHEETS ON THESE 
AND OTHER GILSON 
EQUIPMENT AND ACCESSORIES 


SCREEN 
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Tensile Testers—Laboratory accuracy 
and production-inspection swiftness are 
combined in the two tension testers de- 
scribed in Bulletin 750/P. The brochure 
gives complete specifications for the 
Hunter Model “TT’’ tester, which is 
specially designed for testing the breaking 
strength of electrical leads, terminals, and 
connectors, and its versatile companion 
Model ‘“‘TJ”’ tester which is equipped with 
two automatic jaw pairs for tension testing 
many small parts or material samples as 
well as electrical leads and connections. 

Hunter Spring Co. 6537 


Feedwater—Bullelin 30, a new 24-page 
booklet titled “An Introduction to Boiler 
Feedwater Treatment’? answers some 
questions like: ‘How Pure Must Feed- 
water Be?” ‘How Does Operating Pres- 
sure Influence Boiler Water Composition 
Requirements?”’ and “‘What is Meant by 
‘External’ and ‘Internal’ Feedwater Treat- 
ment?” 

Nalco Chemical Co. 6538 


Density and Moisture Testing—A new 
publication, the d/M-Gauge Newsletter, 
reports on applications of the d/ M-gauge 
system of nuclear instruments, which are 
used in measuring moisture and density. 
The newsletter provides d/ M-gauge users 
with an opportunity to express their view- 
points, ask questions, and thereby promote 
an exchange of ideas. Users are invited to 
report their applications in the newsletter. 
Copies of the d/M-gauge Newsletter are 
available without charge. 

Nuclear-Chicago Corp. 6539 


Calorimeter Controller—An automatic 
controller for adjusting jacket tempera- 
tures in adiabatic bomb calorimeters is 
announced in a new 4-page Bulletin 2600. 
This thermistor-actuated system adds 


‘either hot or cold water to a calorimeter 


jacket in the variable amounts required to 
maintain an equal temperature balance. 
It can be used with either old or new Parr 
adiabatic calorimeters to save operating 
time and to achieve excellent repeatability 
in calorimetric tests. 

Parr Instrument Co., Inc. 6540 


Electron Probe—A new 6-page folder 
providing complete data and_ specifica- 
tions on the Norelco electron probe micro- 
analyzer explains operating principle of the 
instrument in direct chemical analysis of 
samples less than 1 u in area and 1 yu in 
depth involving approximately 1 yyg of 
material. 

Philips Electronic Instruments 6541 


Catalog—New issue of Lab-Oratory, 
Vol. 63 describes ovens, incubators, centri- 
fuges, vacuum centrifuges, new pipetors, 
a Hi-accuracy bath with 0.005 C_ uni- 
formity, and a magnetic agitated bath 
with only one moving part. 

Schaar and Co. 6542 


Glassware—Newly issued 4-page folder 
on Servofrax arsenic trisulfide glass is 
offered. A nontoxic, noncorrosive, homo- 
geneous glass, Servofrax is widely used in 
sophisticated infrared instrumentation 
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THERM-O-WATCH! 


the versatile controller 
for laboratory use 


TEMPERATURE 
CONTROLLER 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 


CHELTENHAM PA 


REACTION 
CONTROLLER 


INSTRUMENTS for 
RESEARCH 
INDUSTRY 


CHELTENHAM, PA 


with THERM:O-WATCH- 
your becomes 


DISTILLATION 
CONTROLLER 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 


CHELTENHAM PA 


in the long run 
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J tow COST 
LABORATORY 


heat treating. 


MODEL LO-200C 


Welded steel construction, 
Thermostat control — 

U. L. APPROVED. 
Damper controlled induced 
air circulation. 

Cool handle — explosion- 
proof door latch. 

Nickle plated shelves and 
interior hardware. 
Gray-green Hammerloid 
baked enamel exterior. 


Operating range to 200° C. Thermostat response sensitivity +1° C. 

An efficient system of air intake and exhaust vents provide excep- 

tionally fast drying. Ready for plug in. Thermometer and two re- 

movable shelves included. 110 and 220 volt units available. 

88 Standard models — larger bench, cabinet and walk-in ovens. 
Write for bulletins with prices. 


GRIEVE-HENDRY 'CO. 


1356 N. Elston Ave., 
Chicago 22, Ill. 
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When Ordering Steel Precision Molds, 


sPecIFY HOGGSON 


sy Designed to ASTM Standards or YOUR Specifications 


D647 Fig. 3 
TENSION TEST SPECIMEN 


ANOTHER HOGGSON MOLD 


Designed for a Specific Need 


The D647, Fig. 3 Tension Test Specimen was designed to 


answer a specific problem. Hoggson engineers are known 
throughout the world for reputable service in supplying man- 
ufacturers of rubber, plastic and synthetic products with preci- 
sion molds and dies for test samples or actual production. 
Send your requirements for Hoggson’s suggestions. Ask for 


literature. 


HOGGSON & PETTIS MFG. CO. 


19 Prindle Hill Road, Orange, Connecticut 
Pac. Coast: H. M. Royal, Inc., Downey, Calif. 
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For drying, baking, annealing, con- 
ditioning, sterilizing, evaporating and 


The FORCE GAGE 
For Standards Work 


® Accurately measure—friction load . 
tact pressure . . . tensile strength . 
effort . . . elasticity . . . crush resistance . . . 
bond strength . . . etc. with Hunter Force Gages. 
Sizes available for load ranges from 0-500 grams 
to 0-500 pounds. Ask for Bulletin 750/FG. 


. con- 
. . Manual 


HUNTER SPRING COMPANY 


HU eR ) A Division of American Machine and Metals, Inc. 
20 Spring Avenue, Lansdale, Pennsylvania 
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CAPACITY: 
150 LBS. TABLE LOAD 
TABLE MOVEMENT: 
HORIZONTAL 
OVERLOAD SAFETY 
FACTOR: 
50% 


MODEL 150 HLA-T 


VIBRATION FATIGUE TESTER 


For pilot, spot or production line testing of 
electronic, electrical, optical and mechani- 
cal equipment. By simulating most extreme 
conditions of service, hidden defects are 
easily located. Horizontal table movement. 
Electronically controlled acceleration and 
deceleration. Operates on selected cycle 
ranges or through full frequency band of 5 
to 100 c.p.s. 
MEETS GOVERNMENT SPECIFICATIONS 


ALL AMERICAN 
TOOL & MFG. CO. 


Builders of ALL AMERICAN Precision 
Die Filing Machines 


Write for MODEL 150 
HLA-T Specification 
sheet. 15Other Models 
Available. Describe 
your test problem. 


8041 Lawndale Ave., Skokie, Illinois 
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where stability and increased transmission 
are vital. The folder describes the optical, 
chemical, physical, and thermal prop- 
erties of the glass, as well as the special 
reflection-reducing coatings that are avail- 
able. 

Servo Corporation of America 


6543 


Electric Vibrators—A new 12-page 
Bulletin 81461 on electric vibrators has 
complete data and specifications on 14 
standard ‘“‘pulsating-magnet’’ models, as 
well as three pneumatic and hydraulic 
units. 

Syntron Co. 


6544 


Precision Gages—-A complete catalog 
features an entirely new line of transis- 
torized, precision, low-cost gaging instru- 
ments. Included are the Minicom ampli- 
fiers, Minicom height gage, bench compara- 
tor, Dice thickness gage, and minigage 
head. 


Techni-Rite Electronics, Inc. 6545 


Furnaces—New 44-page Catalog No. 61 
contains illustrated descriptions and full 
price information on Thermolyne and 
Temco line of laboratory and industrial 
equipment including electric furnaces, hot 
plates, temperature controllers, pyrom- 
eters, magnetic stirring hot plates, and 
clinical apparatus. 


Thermolyne Corp. 6546 


Testing Sieves—-The 1962 edition of a 
48-page handbook on testing sieves and 
their uses carries complete specifications 
on the new U. 8. Sieve Series ASTM E 
11-61; comparison of U. S8., Tyler, and 
principal foreign Standard Sieve Series; 
and a list of foreign standards using the 
fourth root of two systems of sieve open- 
ings. 

The W.S. Tyler Co. 


LABORATORIES 


Clark Equipment Co., Jackson, Mich.— 
Clark Equipment Co.’s Automotive Div. 
has opened a new engineering test labora- 
tory which simulates field conditions for 
testing and evaluating the company’s line 
of mechanical and hydraulic transmissions 
and torque converters. 


6547 


MATERIALS 


Polymers—A new 8-page Catalog 10240 
contains basic information on nine major 
grades of polymers. Properties of three 
new material codes, Grades B, X7, and 
SF, are presented for the first time. 
Listed performance advantages of the 
Marbon ABS (acrylonitrile-butadiene- 
styrene) thermoplastic resins cover the 
material’s combination of toughness, hard- 
ness, rigidity, chemical resistance, elec- 
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color 


trical 
dimensional stability, and processability. 
A large chart provides data on typical 
mechanical, physical, and thermal prop- 
erties of the various material grades. 
Borg-Warner Corp., Washington, W. Va. 


properties, weight, range, 


Asbestos-Asphalt Test Strips—A report 
describing test strips of asbestos-asphalt 
paving laid by the New York State De- 
partment of Public Works is now available 
to interested highway officials, engineers, 
and paving contractors. Entitled ‘‘As- 
bestos Admixture in Asphalt Con- 


crete,’ Research Report 60-5, the fully 
documented and illustrated report was 
prepared by the Bureau of Physical Re- 
search of the N. Y. State Department of 
Public Works, and has been reprinted by 
Johns-Manville as a public service. Re- 
search Report 60-5 describes the purposes 
of highway pavement, methods of design 
and construction, and the characteristics 
of asbestos that make it a valuable additive 
for asphalt mixes. Copies are available 
upon request. 
Johns-Manville Corp., Manville, N. J. 


POLISH SAMPLES FASTER, 


Easy, mechanical polishing of metallurgical 
specimens for examination analysis, or elec- 
tron photo-micrographs. Whether it’s one or 
a number of specimens, just place in a 
Syntron Polishing Machine and adjust vibra- 
tion to desired amplitude. Samples will move 
smoothly around bowl and over compound 
producing the smoothest surface possible. 


Syntron Polishing Machines produce smooth, 
scratch-free surfaces quickly and uniformly 
every time. Powered by Syntron’s famous 
electromagnetic drive unit assuring you of 
efficiency, dependability, and low mainte- 
nance. Pan and abrasive disc are easily 
removed and replaced. 


Syntron Polishing Machines can speed your 
specimen processing. 


Write for detailed informrtion today. 


POLISH METALLURGICAL SPECIMENS 


SYNTRON COMPANY 
444 Lexington Avenue» Homer City, Pa. 
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The following 68 members were elected from September 11 to Octo- 
ber 9, 1961, making the total membership 10,785... Welcome to ASTM. 
Names ore arranged alphabetically, company members first then individuals. Your 
ASTM Year Book shows areas covered by the respective Districts. 


Brown, Martin R., Jr., assistant professor of 
civil engineering, Rensselaer Polytechnic Falck, Richard F., metallurgical engineer, 
Inst., Troy, N. Y. Warner Electric Brake and Clutch Co., 
Sinisgalli, Anton A., General Electric Co., South Beloit, Ill. [A]* 


Palatine, Village of, Ralph F. Marotte, 
Operation, building commissioner, Palatine, Ill. 
Sylvester, Norman A., president, 


; setri Laboratories, Inc., Mi waukee, Wis. 
Contrat Plaine District Wisconsin, State of, Department of Ad- 
Holdredge, V. A., city engineer, Municipal ministration, Bureau of Engineering, 
Bldg., Junction City, Kans. 


R. D. Culbertson, director, Madison, Wis. 
Mateos, Manuel, research associate, Iowa 


State University, Engineering Experi- 


Cleveland District 
mental Station Laboratory, Ames, Iowa. 


Poisner, Ben, manager, General Testing ba Robinson, 
Laboratories, Kansas City, Mo. chief metallurgist, Warren, Ohio. 
A Ty, Leoncio N., research chemist, Fasson 
Chicago District Products, Painesville, Ohio. [A] 
Detroit District 
National Automatic Laundry and Cleanin . 
Council, C. S. Darling, executive y sen Chevrolet-Saginaw Grey Iron Foundry, M. L. 
Chicago, Il. — plant engineer, Saginaw, 
Allred, Winston, E., test department 
manager, Automatic Canteen Company of Belfour, Albert J., director, Belfour Engi- 
America, Chicago, Ill. neering Co., Suttons Bay, Mich. 
Barnow, Samuel, chief engineer, Alfred 
Benesch and Co., Chicago, IIl. Mississippi Valley District 


Epstein, Edward, Jr., assistant director of 


research, Refractories Div., H. K. Porter 
* [A] denotes Associate Member. Co., Inc., St. Louis, Mo. 


One machine makes 


these 3 strength tests: 


TENSILE 
TRANSVERSE 
COMPRESSION 


Answer your needs for tensile, transverse, and 
compression testing with our Universal Testing 
Machine. Specify the maximum load you require, 
anywhere from 100 to 40,000 Ibs. Only two simple 
controls operate these hydraulically powered, auto- 
matic machines. Test results are instantly read 
from the load gauge. 
Ask for catalog sheets and prices, or send us your 
requirements for a quotation as this testing 
machine can be modified in many ways. 
Investigate the ‘DETROIT’ line of hard- 
ness testers, ductility testers, and tensile 


testers. Special testing machine require- 
ments are welcomed. 


DETROIT TESTING 
MACHINE COMPANY 


9400 Grinnell Avenue, Detroit 13, Michigan 
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New England District 

Barbour, John G., manager, Control Labora- 
tory, Kendall C o., Walpole, Mass. 

Doll, Frederick E., packaging coordinator, 

Pac kaging Frontiers, Inc., Waltham, Mass. 


Healy, Bernard E., Sr., architect, Architec- 
tural Associates, Inc. ” Wey mouth, Mass. 
Hyland, Francis B., product design, Gillette 
Safety Razor Co., South Boston, Mass. 
Lichman, Jacob, general manager, Key Poiy- 

mer Corp., Lawrence, Mass. 

Mills, Ernest E., associate professor of 
mechanical engineering, Mechanical Engi- 
neering Dept., Northeastern University, 
Boston, Mass. 

Moeller, H. W., packaging materials man- 
ager, Pac skaging Frontiers, Inc., Waltham, 

ass. 

Rosenberg, Robert A., vice-president, Mitron 
Research and Development Corp., 
Waltham, Mass. 

Sullivan, Philip J., manager of quality con- 
trol, Gilbert & Barker Manufacturing Co. 
West Springfield, Mass. 


New York District 

d’Adolf, Stuart V., opentaet editor, Rubber 
orld, New York, 

Lichter, Arthur manager- 
Molecu-Wire Corp., Scobeyville, N. J. 

Manko, Howard H., senior associate metal- 
lurgist, International Business Machines 
Corp., Poughkeepsie, N. Y. 

Matthieson, arry, vice-president, Arwood 
Corp., Brooklyn, ‘ 

Oyster Bay, Town of, Office of Town Engi- 
neer, Arthur N. Gilbert, deputy town engi- 
neer, Oyster Bay, N. Y. 

Sauerborn, John P., technical specialist, 
CRT and DVST Engineering, Allen B. 
DuMont Laboratories, Division of Fair- 
child Camera and Instrument Corp., 
Clifton, N. J. 

Schiefer, Carl E., senior associate engineer, 
Plastics Laboratory, International Busi- 
ness Machines Corp., Poughkeepsie, N. Y. 

Skeist, Irving, president, Skeist Laboratories, 
Inc., Newark, } 

Wolf, "Murray, tec hnical Tri-Wall 
Containers, Inc., New York, N. Y. 


Northern California District 


Locke, Ralph S., president, Diamond Springs 
Lime Co., Diamond Springs, Calif. 


Northern Plains District 


Precision Associates, Inc., Wells J. Horve- 
reid, president and general manager, 
Minneapolis, Minn. 

Martin, Donald W., plant engineer, Gopher 
State Silica, Inc., LeSueur, Minn. 

Thomas, Thomas M., manager, Laboratory 
Services, Remington Rand Univac, St. 
Paul, Minn. 


Ohio Valley District 
Campbell, James E., assistant division chief, 
Battelle Memorial Inst., Columbus, Ohio. 
Cox Donald E., research engineer, Cambridge 
Tile Manufacturing Co., Cincinnati, Ohio. 
A 


[A] 
Lunsford, Dallas F., chief metallurgist, 
Perfect Circle Corp., Hagerstown, Ind. 


Philadelphia District 

Cohn, Sam Lenard, Colonial Alloys Co., 
Philadelphia, Pa. 

Jaacks, William A., assistant general man- 
ager, West Jersey Manufacturing Co., 
Camden, N 

Roach, Thomas A. ., group leader, Manufac- 
turing Technical Service Dept., I-T-E 
Circuit Breaker Co., Philadelphia, Pa. 


Pittsburgh District 


Meuche, C. L., advisory engineer, Materials 
Dept., Astronuclear Laboratory, Westing- 
house Electric Corp., Pittsburgh, Pa. 


Rocky Mountain District 


Heinke, W. R., manager, design engineering, 
Fisher Contracting Co., Phoenix, Ariz. 
Robertson, Lawrence M., manager of engi- 
neering, Public Service “Company of Colo- 

rado, Denver, Colo. 
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Yao, James T. P., assistant professor of 
civil engineering, Department of Civil 
Engineering, University of New Mexico, 
Albuquerque, N. Mex. [A] 


Southeast District 


ek County Building and Zoning Dept., 
T. W. McInnes, director, Broward County 
Courthouse, Fort Lauderdale, Fla. 
Germ, John F., engineer, John F. 
Co., Inc., Knoxville, Tenn. [A] 


Southern California District 


Conner, Ralph N., Ormond, Inc., Santa Fe 
Calif. 

Gross, ayne M., test laboratory group 
engineer, Convair Astronaut Div., General 
Dynamics Corp., San Diego, Calif. 

Paine, Roy E., consulting metallurgist, 
Whittier, Calif. 

Weil, Henry R., staff engineer, Engineering 
and Research De t., Microdot, Inc., 
South Pasadena, Calif. 


Southwest District 
Banks, W. L., vechnical director, National 
Petroleum Refiners Assn., Tulsa, Okla. 
Hodgeman, Herbert H., design engineer, 
Daniel Orifice Fitting Co., Houston, Tex. 


Western New York—Ontario District 

American-Standard, Controls Div., Rochester 
Instruments, William D. Huston, chief 
engineer, Rochester, N. Y. 

Nelson, Ardell H., chief engineer, Dorcon, 
Inc., Warren, Pa. [A] 

Wheeler, John S., president, Ontario Build- 
ing Materials, Ltd., Toronto, nt., 
Canada. 


Foreign 
Winco S.A.I.C.F., Pedro Uhrowczik, manage- 


ment’s assistant, Fabrica No. 3, Ciudadela 
Province, Buenos Aires, Argentina. 

Bello, Mario Montoya, civil engineer, Con- 
cretos Pre-Mezclados Arequipa, 8. A., 
Arequipa, Peru. 

Drapal, Stanislav, mechanical engineer, 
Candidate of Technical Sciences, State 
Research Institute of Material and Tech- 
nology, Prague, Czechoslovakia. 

Hode-Keyser, Joseph, materials and research 
engineer, City of Montreal, Montreal, 
P. Q., Canada. 

Jarman, E., technical adviser, Council of 
British Manufacturers of Petroleum Equip- 
ment, London, England. 

Universidad del Cauca, Facultad de Inge- 
nieria Civil, Daniel Casas O., head, Struc- 
tural Dept., Popayan, Colombia. 

Wildy, Ralph Alderman, materials engineer, 
Electricity Trust of South Australia, 
Adelaide, South Australia. 


MATERIAL QUESTIONS . 


Nearly every day the mail at ASTM 
Headquarters includes some questions 
about materials, specifications, test 
methods, or related problems. We feel 
that the answers, many of which are 
based on information given us by officers 
of committees in their capacity as com- 
mittee officers, are of generalinterest. For 
the most part inquiries we receive relate to 
the activities of the Society, either stand- 
ards, research work, or publications. 
Often, an inquiry is such that the services 


of a consultant or independent testing 
laboratory are obviously required; in 
this event we do not hesitate to so recom- 
mend. 


Stack Sampling 


We understand that ASTM has pub- 

lished a procedure for sampling effluents 
from stacks (stack sampling). Would 
you please tell us what publication this 
might be, or, if you do not issue such a 
procedure, would you refer us to other 
possible sources? 
e ASTM does not publish a procedure 
specifically for stack sampling. A useful 
publication in this area is Bulletin W D-50, 
“Gas and Dust Measurement,” published 
by Western Precipitation Corp., Los 
Angeles, Calif. This bulletin not only 
discusses theory, it also describes equip- 
ment required and outlines the actual 
steps used to sample stacks. Also very 
helpful are two articles by Hemeon and 
Haines, “The Magnitude of Errors in 
Stack Dust Sampling,” and “A New 
Method for Stack Dust Sampling,” which 
appeared in 1954 in Air Repair and which 
are available from Air Pollution Control 
Assn., Pittsburgh, Pa. 

ASTM does publish a number of 
standards in the area of atmospheric 
sampling and analysis, some of which may 
be of help. These are listed in the 1960 
Index to Standards. 


Reliable, Consistent Test Results With... 


OREC 0300 Automatically Controlled Ozone Test Chambers 


REPRESENTATIVE CUSTOMERS 
UTILIZING OREC OZONE TEST 
EQUIPMENT 


Anaconda Wire & Cable Co. 
E. |. DuPont de Nemours & Co. 
Esso Research & Engineering Co. 
Firestone Industrial Products 
General Electric Company 
General Tire & Rubber Co. 

B. F. Goodrich Research Center 
Goodrich Gulf Chemical Co. 
Goodyear Tire & Rubber Co. 
General Motors Corporation 
Phelps Dodge Corporation 
Phillips Chemical Co. 

Texas U.S. Chemical Co. 
TLARGI, U.S.C. 

U. S. Rubber Company 

Shell Chemical Corporation 


Orec 0300 Series employ an *electronic-chem- 
ical loop feed back servo systern to achieve 
and precisely maintain chamber ozone concen- 
trations. 


Orec 0300 with Dynemic Stretching Apparatus. 
* patent pending 


Write for illustrated brochure 


OZONE: 

TEST CHAMBERS, 6 MODELS 
AUTOMATIC CONTROL SYSTEMS 
RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 
GENERATORS 

TESTING SERVICE 

RESEARCH & DEVELOPMENT 


Ozone Research and Equipment Corporation 


3840 North 40th Avenue 


November 1961 
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Phoenix, Arizona 
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BOOKSHELF 


(Continued from p. 911) 


Seven papers deal with the application 
of X-ray fluorescence analysis to a wide 
variety of analytical problems in metal- 
lurgy and mineralogy. The high speed 
and range of application of the method 
is clearly indicated; on the other hand, 
many pitfalls for the unwary operator 
are revealed. This reviewer believes 
that the modern methods of analysis are 
dangerously deceptive: pressing buttons 
appears so easy, but serious errors can be 
glossed over. Study of these papers 
shows what can and what cannot be 
achieved in this field. One paper deals 
with pulse-height analysis in X-ray 
fluorescence, another on the effect of 
surface irregularities, while three papers 
deal with applications of X-ray absorp- 
tion techniques. Six papers deal with 
identification of phases in various chemi- 
cal systems, one on analysis of amor- 
phous materials, one on particle size 


_ measurements, and three on problems 


concerning oriented specimens such as 
thin films. 

Altogether, the articles indicate the 
revolution achieved in applied X-ray 
techniques during the last ten years. 
How much further the developments can 
go is anyone’s guess, but certainly this 
volume testifies to the current vigor of 
the field. 


OTS REPORTS 


These reports, recently made available 
to the public, can be obtained from the 
Office of Technical Services, U. 8. De- 
partment of Commerce, Washington 25, 
D.C. Order by number. 


Corrosion 


The Use of Volatile Corrosion Inhibitors 
as a Preservative Medium for Long- 
Term Storage of Ordnance Materiel— 
Addendum VII, Results After Ten 
Years of Exposure, PB 171 516, $1.25. 

Humidity and Temperature Effects on 
Atmospheric Corrosion Rates—Litera- 
ture Report, PB 171 547, 50 cents. 

Soviet Research on Corrosion of Special 
Alloys, 61-31480, $2.75. 

Studies of the Hydrogen Damage Mecha- 
nism in the Corrosion of Zirconium, 
ANL-6332, 50 cents. 

Electrical Resistance Studies of Anodic 
and Corrosion Oxide Films Formed on 
Zirconium, AN L-6259, 75 cents. 


Metals 


Annual Report for 1960 Metatiurgy Divi- 
sion. Argonne National Laboratory, 
for U. 8. Atomic Energy Commission, 
AN L-6330, $3.50. 

Annual Summary Research Report in 
Metallurgy—July, 1959-June, 1960, 7S 
193, $2.25. 

Metallurgy of the USSR, 
60-51188, $10. 

Experimentation, Analysis, and Prediction 


1917-1957, 


Here’s a capping material 
that sets to 10,000 PSI in 5 minutes 


@ CYLCAP is more economical 
@ CYLCAP is easily poured 
@ CYCLAP does not deteriorate 
@ CYCLAP has no noticeable odor 


@ CYCLAP loses no strength when 


capped and stored in humidity cham- 


bers. If you are not already using 
CYLCAP, try it soon! If you are using 
it, recommend it to your customers... 
they’ll thank you for the tip. 


CYLCAP another fine product of 


a Fire Clay Company 


3033 BLAKE STREET 


DF9-8A 


DENVER 17, COLORADO 


DENVER SALT LAKE CITY NEW YORK 
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for Environmental Creep, AD 268 565, 
$2.50. 

Surface Tension of Refractory Metals, AD 
258 567, $1.25. 

A New Type of Lightweight Cellular 
Material ( base), PB 161 770 
$1.75 

A Study of Embrittlement of High- 
Strength Steels by the Hydrogen Iso- 
topes, PB 171 253, $1.50. 

Properties of Heat- Tres ited Steel Forgings 
Compiled, PB 151 102, $1.75. 

A Flux-Free Method for Joining Alumi- 
num to Stainless Steel, HW-68789, 50 
cents. 

Cryogenic Materials Data Handbook, 
PB 171 809, $7. 

The Evaluation of the Effects of Very Low 
Temperatures on the Properties of 
Aircraft and Missile Metals, PB 171 
016, $1.75. 


“CALENDAR 


Nov. 26-Dec. 1—American Society of 
Mechanical Engineers, Annual Meeting, 
Hotel Statler-Hilton, New York, N. Y. 

Dec. 3-6—American Institute of Chemical 
Engineers, Annual Meeting, Com- 
modore Hotel, New York, N. Y. 

Dec. 12-15—American Society of Agri- 
cultural Engineers, Winter Meeting, 
The Palmer House, Chicago, Ill. 

Dec. 26-31—-American Association for 
the Advancement of Science, Annual 
National Meeting, Denver Hilton, 
Brown Palace, Cosmopolitan, and 
Shirley Savoy Hotels, Denver, Colo. 

Dec. 27-30—American Statistical Assn. 
and Institute of Mathematical Statistics, 
121st Annual Meeting, Roosevelt Hotel, 
New York, N. Y. 

Jan. 8-12—Society of Automotive Engi- 
neers, Annual National Automotive 
Engineering Congress and Exposition, 
Cobo Hall, Detroit, Mich. 

Jan. 9-11—American Institute of Elec- 
trical Engineers, Institute of Radio 
Engineers, American Society for 
Quality Control, and Electronic In- 
dustries Assn.; Eighth National Sym- 
posium on Reliability and Quality Con- 
trol; Statler-Hilton Hotel, Washington, 
D. C. 

Jan. 15-18—National Concrete Masonry 
Assn. 42nd Annual Convention, Ameri- 
cana Hotel, Bal Harbour, Fla. 

Jan, 22-24—Institute of the Aerospace 
Sciences, 30th Annual Meeting, Hotel 
Astor, New York, N. Y. 

Jan. 25-27—National Society of Pro- 
fessional Engineers, Winter Meeting, 
King Edward Hotel, Jackson, Miss. 

Jan. 29-31—American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers, Semiannual Meeting, Chase- 
Park Plaza Hotel, St. Louis, Mo. 

Jan. 29-Feb. 2—American Institute of 
Electrical Engineers, Winter General 
Meeting and Electrical Engineering 
Exposition, New York Coliseum and 
Hotel Statler, New York, N. Y. 

Jan. 30-Feb. 2—Society of Plastics Engi- 
neers, 18th Annual Technical Con- 
ference, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 
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INDEX TO ADVERTISERS 


ALL AMERICAN TOOL & MFG. 928 
AMERICAN MACHINE AND ME TALS, INC. 
RIEHLE TESTING MAC HINES DIVISION - . 914 


ARMOUR RESEARCH FOU Pos ie 


OF ILLINOIS INSTITUTE TRCHNOLOGY. 926 
ATLAS ELECTRIC DEVIC ESCO. 912 
BUEHLER LTD 856 
BURRELL CORP... 911 
COMPUDYNE CORP. . 915 
CUSTOM SCIENTIFIC INSTRUMENTS, INC 920 
DENVER FIRE CLAY CO....... 932 
DETROIT TESTING MACHINE CO. 930 
DILLON & CO., INC., W. C.. . 919 
EASTMAN KODAK CO... . 909 

FORNEY'S INC. 
STER DIV..... 
IBC 
GILSON. SCRE 927 
GRIEVE- HENDRY CO 928 
HELLER CO., GERALD K.. . 924 

HUNTER SPRING 
\ DIVISION OF AME RICAN MACHINE AND METALS, INC.... 928 
INSTRON ENGINEERING CORI IFC 
INSTRUMENTS FOR RESEARC ti AND INDUSTRY os 


KLETT MFG. CO.. 


LACLEDE STEEL CO.. 


THE MARQUARDT CORP.. 857 


OLSEN TESTING MACHINE CO., TINIUS é 
OZONE RESEARCH AND EQU IPMENT CORP. 931 


PARR INSTRU Co.. 924 
PICKER X-RAY CORP........ 921 
PLAS-TECH EQU IPME NT CORP. ner 860 


REFINERY SUPPLY CO. 

A SUBSIDIARY OF C MENTS CORP... 925 
RIEHLE TESTING MACHIN 

DIVISION OF AMERICAN Nl ACHINE ‘AND METALS, INC.. 914 


SARGENT & CO., E. H. 913 
SCOTT TESTERS, INC.. 858 
SHELL CHEMICAL CO. 
DIVISION OF SHELL OIL CO 933 
EBURG INDUSTRIES INC. 933 
NCL: CORP. 


TAGIABUE DIV. 


MARSHALLTOWN MEFG., INC. 924 
TESTING MACHINES, INC. 922 
THERMOLYNE CORP... . 916 
THOMAS CO.. ARTHUR H. 919 
THWING-ALBERT INSTRUMENT CO. 910 


UNITRON INSTRUMENT CO. 
MICROSCOPE SALES DIV. : 934 


WILSON MECHANICAL INSTRU a NT DIV. 
AMERICAN CHAIN & CABLE INC. 918 


PROFESSIONAL CARDS 


November 1961 
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Precision Test Specimens 
FROM ANY MATERIAL 


TENSILKUT precision ma- 
chines physical test specimens 
from hard .0005” stainless 
steel foil or .500” aluminum 
with machined edges free of 
cold working. Soft 1 mil plastic 
or ¥,” abrasive glass laminate 
care machined without heat dis- 
tortion or edge deformation. 
A carbide cutter operating at high RPM achieves machining in a 
series of light rapid cuts. 

TENSILGRIND precision grinds tungsten, molybdenum, and 
other refractory metals to RC 65 hardness. Specimens are precision 
ground by a series of light passes against a 7” diameter contoured 
grinding wheel. A solenoid controlled misting system insures cool 
grinding of the specimen edges. 

Matched master templates guided by a tracer system allow 
unskilled personnel to machine or grind tensile, fatigue, flexure or 
other test specimens in minutes with configurations accurate to 
#00035". 


available as table SIEBURG INDUSTRIES 
or floor models 


with motors from INCORPORATED 
¥2 to 22 HP. Danbury Industrial Park, Danbury, Connecticut 
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FOR SALE 


One used Deluxe Model 


“Super L” Tinius-Olsen testing 
machine, 60,000 lb., with hot 
and cold temperature cabinet, 
1954 model, good condition. 


Details on request. 


Shell Chemical Company 
P. O. Box 2633 


Deer Park, Texas 
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‘where optical counts 
. the trend i is to UNI TRON Microscopes a 


BINOCULAR 
PHASE CONTRAST 


POLARIZING BMPE $490 


MICROSCOPE 
MPS $269 


BINOCULAR 
AUTO-ILLUMINATION 
BMLU $425 


LABORATORY 
MICROSCOPE 
MLK $198 


ON an « 
scopes & Accessories for Research, “oe and Education. 
lustrated is a pa biology, medicine, 


. UNITRON also has companion | 


_ which include basic optics . ate together with years 
instrument pertorncice, are the reasons why 


THE To UNITRON! 


l 


active corals prices” 


BINOCULAR 
PHASE- 
CAMERA- 
MICROSCOPE 
BU-13 $1580 


Polaroid Land Camera 
Attachment 
$5 


STUDENT AUTO-ILLUMINATION 
MICROSCOPE 


STEREOSCOPIC 
MICROSCOPE 
MSHL $267 


INSTRUMENT COMPANY * MICROSCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 
Please rush UNITRON's Microscope Catalog 3-V 
Name 

Company 

Address 


w Chips Fly. The high-speed end mill whirrs at 
rpm... chips fly... and the aluminum stock is milled _ 


Research with STROBOTAC 


The new, white-light Strobotac is an importani tool for studying the effect of 
geometry variations in cutting tools. Chip flow can readily be observed. 
“Stopping” the cutter with Strobotac enables a previously impossible view 
of the chip tool interface. If the chips are tearing from the milled surface, 
or are scraping the smooth surface in their escape, the prototype tool 
is redesigned to promote proper chip flow. 


This is but one of the many uses for the Strobotac in dynamic 
testing at the Union Twist Drill Company. 


Condensed Specifications for the instrument that will aid in the 
design and quality control of any type of rotating or reciprocating device. 


Intense, White Light— more than 70 
times brighter than previous model. 


Extremely Short Duration Flash (1 to 3 
usec) — ‘‘freezes’’ motion; shows de- 
tails heretofore impossible to see. 
Measures Speed Directly — with better 
than +1% accuracy to 25,000 rpm; 
usefui to at least 250,000 rpm. 


Long-Throw Beam — reaches into heart 
of complex machinery; made possible 
by new flash tube developed exclu- 
sively for this instrument. 


Unique Carrying Case — provides pro- 
tection and doubles as an adjustable 
stand. Patent No. 2,966,257 


Write for Complete Information 


Type 1531-A STROBOTAC® 
Electronic Tachometer and 
Motion Analyzer... $260. 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


WEW YORK, WOrth 4-2722 CHICAGO 


N. J. 
District in J Village 8-9400 


PHILADELPHIA 
Abi 


ington 
HAncock 4-7419 


WASHINGTON, D.C. SYRACUSE 
Silver Spring Syracuse 
JUniper 5-1088 GLenview 4-9323 


Los Altos 
WHitecliff 8-8233 


LOS ANGELES 
Los Angeles 
HOllywood 9-6201 


ORLANDO, FLA. 
Orlando 
GArden 5-4671 


IN CANADA 
Toronto 
CHerry 6-2171 
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| to precision tolerances at the Union Twist Drill Company, 
> Athol, Massachusetts ... thanks to Strobotac. 
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. . . and an eight-inch diameter oil well casing 
fractures with a deafening roar, proving beyond 
doubt the superior strength of the welded joint. 
Such testing assignments are routine for the 
Pittsburgh Testing Lakoratory’s new 1,200,000 
lb. capacity Super ““L”—the largest universal test- 
ing machine in a commercial laboratory. Special 
provisions have also been made for transverse test- 
ing of structural members up to 50 feet in length. 
Exceptional stability is assured by rigid four 
screw construction. Notice how the grips absorb 


TINIUS , 
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964,500 Ibs. later 


UNRETOUCHED PHOTO BY NOEL BOGHETT! TAKEN AT 1/400-SECOND, 


most of the recoil, making the machine practically 
motionless. In addition, the hydraulic loading 
system is a natural shock absorber for tension or 
compression testing of large assemblies. Details 
on this versatile testing giant are given in Bulletin 
TT 13-2, which will be sent upon request. 

Tinius Olsen is acknowledged as the leading 
manufacturer of high capacity machines as well 
as more modestly proportioned units that meet 
precision testing requirements. Tinius Olsen 
Testing Machine Company. 


OLSEN 


2020 Easton Rd. 
Willow Grove, Pa. 
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